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Operative Oral Surgery 


THE HISTORY OF ORAL SURGERY 
(The Oldest Specialty of Dentistry) 


Kurt HERMANN Tuoma, D.M.D., F.D.S.R.C.S. (Ena.), F.D.S.R.C.S. Hon. 
(Eprn.), Dr. Mep. DEN’. H.c. (ZiiricH),* BROOKLINE, Mass, 


HE dental profession acclaims oral surgery as a well-established branch of 
Pane In spite of this fact, certain medical groups, perhaps because 
of economic eonditions affecting their own field, are eyeing with envy the 
grass on the other side of the fence and, from a strictly legal point of view, 
trespass into a field and profession that are definitely not theirs. 

While in ancient times medical and dental care were inexorably combined, 
separation gradually developed and progressed along divergent angles. It 
was not until the time of Pierre Fauchard,’ however, that diseases of the teeth 
and jaws were treated by dental surgeons. In his book entitled Traité de 
Chirurgie Dentaire, Fauchard discussed many oral surgical procedures, and so 
did Bunon in his Essai sur les Maladies des dents published in Paris in 1743." 
At this time, dental prostheses were used to treat fractures of the jaws. Re- 
garding other operations, the replantation of teeth accidentally lost is featured, 
a treatment which had been carried out even before that time. 

Ambroise Paré, who practiced in 1579 in France, described replanting | 
(that is, extracting and putting back into the socket again) and transplanting 
teeth from the mouth of one person to that of another. Both of the procedures 
were in vogue at that time. Soldiers were often called upon to sacrifice a 
tooth to be implanted in the jaw of an officer who had lost a tooth in battle. 

A more delicate matter is contained in the history of Fantine,? namely, 
the transplantation of a tooth in the eighteenth century. ‘‘Un Misereux,’’ he 
states, ‘‘vendait une dent pour éclairer le sourire d’une Marquise.’’ In addi- 
tion, if we study the history of the seventeenth and eighteenth centuries, we 
find that royal courts employed not only surgeons, bone setters, and helpers, 
but also ‘‘tooth breakers.’’ Henry IV (1553-1610), Louis XIV (1638-1715), 
and Louis XV (1710-1774) are mentioned as examples of kings who employed 

The Fifth Herman L. Reiss Memorial Lecture delivered on Oct. 29, 1956, at the New 
York Academy of Medicine under the auspices of the New York Institute of Clinical Oral 
Pathology, Inc. 

*Professor of Oral Surgery and Oral Pathology Emeritus, Harvard University; Visiting 
Lecturer in Oral Surgery, Graduate School of Medicine, University of Pennsylvania. 
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not only medical personnel, but also ‘‘tooth extractioners’’ and often lent 
them to others, as in the case of Claude Jaquier de Gérauldy, the ‘‘royal tooth 
extractioner’’ who was sent to the Russian imperial court to treat the Tsarina, 
Anna Ivanova. 
The History of Oral Surgery in the United States 

In the last century America has led the world in dentistry, and a study 
of the professional life of the American pioneers in oral surgery shows that 
these men laid the foundation of the oral surgery specialty at a time when 
the practice of medicine was all-embracing. At this time there existed an 
apathy and disinterest in oral conditions on the part of the medical profes- 
sion. The latter did not desire to treat diseases of the teeth and jaws because 
resultant deformities of the face might leave the operator open to criticism. 
Furthermore, oral diseases presented no emergency because patients, although 
suffering from the affliction, rarely died of such ailments. This situation was 
recognized by Simon P. Hullihen (1857) who emerged as the first man to 
devote his special skill to the treatment of oral surgical diseases, and so is 
recognized as the first oral surgeon in the United States. In those days, when 
there was little formal training offered, he developed his skill with an innate 
ability and extraordinary dexterity but very limited background in medicine. 
He established himself in the Ohio Valley and became an oral surgeon of note. 
He published numerous papers; the first, on odontalgia, appeared in 1840. Dur- 
ing his short professional career of twenty-five years, he operated on at least 
200 antrum patients, more than 90 cleft lips, and between 50 and 60 cleft palate 
patients. He performed more than 100 operations on cancer of the face and 
mouth, as well as an astonishing number of other surgical procedures, for some 
of which he invented ingenious surgical instruments. 

James E. Garretson (1828-1895) is known as the father of oral surgery. 
He was profoundly influenced by the brilliant achievements of Hullihen; he 
also saw that there was a great field in this specialty. He felt this field had 
been neglected and might be improved upon by special training. It was he 
who named this specialty ‘‘oral surgery.’’ He further entrenched oral surgery 
when, in 1864, he introduced it as a major subject in the dental curriculum of 
the Philadelphia Dental College, now the School of Dentistry, Temple Uni- 
versity. He was the first professor of oral surgery to be appointed to a dental 
faculty. Dr. Garretson visualized the important role that oral surgery was 
destined to play in the future development of dentistry. He emphasized the 
need for a broader education of dentists so that they would fulfill adequately 
the requirements of this specialty, which at that time was given no considera- 
tion in the curriculum of most medical and dental schools. In his textbook 
entitled A System of Oral Surgery (published in 1869), he described both 
dental operations and oral surgical procedures. The book, a volume of 1100 
pages, contains chapters on fractures, wounds, malformations, and diseases 
of the jaws, maxillary sinus, and tongue. It contains information regarding 
cysts, benign and malignant tumors, operations for harelip and cleft palate, 
and a chapter on resection of the maxillary bones. 
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Garretson and his contemporaries—namely, Thomas Fillibrown, Truman 
\V. Brophy, Matthew W. Cryer, Thomas L. Gilmer, and George V. Brown— 
imited their practice to surgery of the mouth and jaws. They all were greatly 
interested in dentistry. Fillibrown, who was one of the first six to receive the 
\).M.D. degree from Harvard University, started as professor of operative 
dentistry in 1883, and only later became professor of oral surgery. His work 
on harelip and cleft palate was unique. He was one of the first to set aside the 
prejudice which had grown out of the disinclination of surgeons to operate 





on these cases. 

Brophy, a D.D.S. with an M.D. degree, organized the Chicago College of 
Dental Surgery, where he served as dean and professor of oral surgery. He 
was a great leader and an inspiring teacher, and through his efforts and skill 
oral surgery became known the world over. He received many honors at home 
and abroad for the development of his cleft palate operation, which involved 
a thorough knowledge of dental procedures. The ability to help these unfor- 
tunate persons brought more satisfaction to him than all the medals and 
decorations he had received. 

Thomas Gilmer (1849-1931), who came from a long line of medical prac- 
titioners, beeame associated soon after graduation with the Chicago College 
of Dental Surgery. He established a well-known principle of treatment of 
jaw fractures by means of intermaxillary fixation between the upper and 
lower teeth. In 1891 he became associated with the Northwestern University 
Dental School, where he was active as professor of oral surgery until his 
death. 

Here are examples of outstanding men of our profession who developed 
oral surgery at a time when the oral cavity was a no man’s land of the human 
anatomy. Although all had both medical and dental degrees, they firmly at- 
tached their activities to dentistry, realizing that this was where oral surgery 
properly belonged. They taught their specialty in dental schools and they . 
published their methods in the existing dental literature. Thus, these men 
with an abiding interest in oral diseases and oral defects anchored their work 
with the dental rather than the medical arts. They also were instrumental in 
including oral surgery under the various state dental practice acts. 

Fillibrown helped to formulate the legislation defining the practice of 
dentistry in Massachusetts. General Laws, Chapter 112, Section 50, as amended 
in 1949, Chapter 333, reads in part: ‘‘A person shall be deemed to be prac- 
ticing dentistry if he holds himself out as being able to diagnose, treat, op- 
erate or preseribe for any diseases, pain, injury, deficiency, deformity or any 
other condition of the human teeth, alveolar process, gums or jaws and associ- 


ated parts, intraorally or extraorally. ...’’ 

Chapter 112, Section 52, reads: ‘‘Any person... who, except as permit- 
ted in the following section, directly or indirectly practices dentistry or dental 
hygiene without being registered . .. shall be punished by a fine of not more 


than two hundred dollars, or by imprisonment for three months, or both... .”’ 
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The exception referred to, which is contained in Section 53, states: ‘‘This 
shall not apply to treatment by a registered physician, not practicing den- 
tistry, in cases where he deems immediate treatment necessary for the relief 
of his patients. ...’’ In 1937, Rushmore,* a member of the State Board of 
Medicine of Massachusetts, remarked, in the New England Journal of Medicine, 
that according to this law, ‘‘Only persons registered as dentists mey so prac- 
tice; physicians, except in emergency, are not exempt.’’ 

The American Dental Association made an exhaustive study of the various 
dental practice acts and, after obtaining legal interpretation of these acts as 
applying to the practice of oral surgery, accepted at the resectioning of the 
Board of Trustees and House of Delegates of the Association in Cleveland in 
September, 1953, the following definition of oral surgery: 

‘The specialty of oral surgery is that part of dental practice which deals 
with the diagnosis, the surgical and adjunctive treatment of the diseases, in- 
juries, and defects of the human jaws and associated structures. 

‘*The scope of the specialty of oral surgery shall include the diagnosis and 
the surgical and adjunctive treatment of the diseases, injuries and defects of 
the human jaws and associated structures within the limits of the profes- 
sional qualifications and training of the individual practitioner, and within 
the limits of agreements made at the local level by the health team concerned 
with the total health care of the patient.’’ 

This definition and outline of the scope of oral surgery give the dentist 
wishing to specialize in oral surgery a clear understanding of what is expected 
of a well-trained oral surgeon. 


The Training of Oral Surgeons 

To fulfill these requirements, Cameron‘ formerly president of the Ameri- 
‘an Board of Oral Surgery, writes that a dentist will need additional training 
to qualify for the practice of oral surgery in its broadest sense. Graduate 
training programs have been established in various universities and have 
superseded the short postgraduate courses formerly offered. These graduate 
programs are designed to present systematically and comprehensively to grad- 
uate dentists a well-correlated course in the basic sciences as applied to oral 
surgery. On completion of this course, which covers a full academic year, the 
graduate dental student then should serve two or more years in an accredited 
hospital maintaining an active oral surgery service. During this period, the 
graduate student has close associatie.. with the residents in medicine and 
surgery and the surgical specialties. This is the time when it is possible to 
interchange idea and learn how infections, fractures, tumors, and other dis- 
eases are being treated if they occur in other parts of the body. Here the 
graduate student has also an opportunity to attend staff conferences where the 
treatment of patients is discussed and evaluated. Such hospital experience 
will broaden the concept of the part oral surgery can and must play in a 
hospital. 
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Report of the Committee on Graduate Training of the American Society of 
Oral Surgeons.—Suggestions regarding this training are also contained in the 
report of the Committee on Graduate Training of the American Society of 
Oral Surgeons, which was accepted at the annual meeting in New York last 


month. The following is quoted from the report of the Committee, of which 


Dr. James Hayward is chairman: 


In appraising the status of graduate training, your committee does not look for uni- 
formity, but is interested in minimum requirements in categories of didactic education 
and clinical training necessary to assure quality programs which will prepare the specialist 
to meet his obligations to the public and to the profession. Although the elements of good 
training may be woven into the fabric of residency programs with different techniques, 
the fundamental qualities of coordination and leadership must reinforce the assets of 
clinical material and facilities. 

The graduate training should inelude the following: 

First-year program: Basie sciences which present fundamental facts on a graduate 
level are the building stones for the structure of clinical judgment in practice. Disciplines 
of anatomy, physiology, pathology, bio-chemistry, bacteriology and pharmacology require 
emphasis to establish advanced knowledge early!! These may be formal didactic courses 
or their equivalent in concentration and attainments, depending upon the facilities of the 
institution. Anesthesiology and radiology are other essentials to the first-year experience. 
Clinical experience of at least three months devoted exclusively to anesthesia may require 
integration in the second year. 

In addition to the usual basic science didactic work, preparations in the art and 
skill of physical diagnosis and clinical laboratory diagnosis are foundations for the subse- 
quent two years of hospital training and therefore logically are included in an early 
period of the program. 

Second-year program: Emphasis now swings to clinical experience of the trainee, 
preferably in both outpatient and inpatient activities. Clinical material must provide a 
broad scope for evaluation, diagnosis, and treatment of surgical diseases of the mouth 
and jaws. While working in the clinic and on the wards, a close contact with other de- 
partments of the hospital correlates knowledge of oral disease with systemic disease and 
the problems of total patient care. Surgical skill is developed in clinical procedures and 
in operating room experience through the role of assistant on major oral surgery cases. 
As a member of the junior hospital staff, the trainee participates in clinical pathological ~ 
conferences, tumor boards, surgery rounds, and staff meetings, and other co-ordinated 
teaching activities of the hospital. Good reading habits are stimulated in this period 
through adequate library facilities, which should be readily accessible, and by the ac- 
tivity of a journal club in the Oral Surgery Department. 

Where the graduate study program leads to a degree, provision is made as early as 
possible for investigational activity. A research problem selected after introductory ex- 
perience in both clinical and basic science fields will offer more stimulation and satisfaction 
to the trainee in the development of a successful thesis. 

Third-year program: In this residency year in the hospital the student should de- 
velop further clinical experience and responsibility in all areas of department activity. 
Specifically, when the resident has demonstrated surgical skill and judgment he should 
assume primary responsibility for major oral surgery cases in the operating room. Al- 
though supervision of this work is necessary, a complete training in our surgical specialty 
is not achieved until the senior resident has primary operating responsibility for a variety 
of major cases. 

Degree programs will require the completion of a thesis on clinical and experimental 
research in this year. When the training program does not lead to a degree, the resident 
should be encouraged to gain experience through the writing and publishing of at least 
one paper on a subject in the field of oral surgery during his last year of training. 
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Clinical Aspects of Graduate Training Programs 

The clinical experience of hospital training in oral surgery, therefore, must offer 
opportunity for increasing diagnostic ability, manual skill, and surgical judgment. Ex- 
perience in both outpatient and inpatient activities is desirable. 

The oral surgery service of the hospital must be integrated to the extent that all 
lesions of the mouth and jaws are referred for consultation and diagnosis. Emergency 
room evaluation and treatment represent another department function which provides ex- 
perience essential to training. 

Clinical training of the second year provides adequate material to perfect surgical 
skill in problems of tooth removal, odontogenic pathology, and local excision procedures. 
Orientation in operating room techniques is provided through adequate time in the role 
of assistant. 

In the third vear of advanced oral surgery training, the resident who has demon- 
strated qualities of surgical skill and judgment must be given operating responsibility for 
certain major oral surgery procedures. A complete list of such procedures cannot be pre- 
scribed or presented as the ‘‘scope’’ of oral surgery training, but an indication of repre- 
sentative procedures may be included for the goals of third-year training, These are: 
closure of wound injuries of the mouth and jaws; reduction of fractures of the maxilla, 
mandible, anad zygoma, including open reduction; treatment of acute and chronic infec- 
tions of the mouth and jaws, including drainage of fascial space abscesses and treatment 
of osteomyelitis; ostectomy and osteotomy for congenital and acquired deformities; bone 
grafts in jaw reconstruction; temporomandibular joint arthroplasty, including condylec- 
tomy; excision of hard- and soft-tissue lesions of the mouth and jaws (cystic lesions, exos- 
tosis, neoplasms, ete.); repair of cicatricial deformities of the mouth; sulcus extension and 
other preparation of the mouth for prosthesis; maxillary sinus surgery for recovery of 
foreign bodies or infections of odontogenic origin, including closure of oro-antral fistulas; 
removal of salivary calculi in gland or duct; neurectomy for trigeminal nerve branches; 
and repair of congenital clefts of the palate and lip, according to the customs of the com- 
munity. 

It must be repeated that these recommendations do not constitute or imply any rigid 
scope for oral surgery procedures. Surgical specialties have never been required to formu- 
late a series of limiting procedures, and their activities are hased upon the background of 
knowledge and skill which motivate treatment for best patient care. However, these sug- 
gestions should have very few exceptions in the third-year experience of the trainee, and 
they may offer guidance to educators and to institutions formulating oral surgery train- 


ing programs, 
The Boards of Oral Surgery 


Another important development which should be noted and given special 
consideration by hospital boards, as well as academic institutions, is the estab- 
lishment of boards of oral surgery. The American Board of Oral Surgery, 
established in 1946, accepts for examination applicants who are graduates of 
recognized dental schools. Upon successfully passing the examination, they 
are certified by and become diplomates of the Board. These must have behind 
them advanced studies of three years in a recognized graduate school or hos- 
pital, and they must pass both a written and an oral examination. Their back- 
ground must include advanced studies in the basie medical sciences and train- 
ing.in the clinical and technical phases of oral surgery. In addition, the ap- 
plicant must have devoted, in all, five years exclusively to oral surgery. 
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Courses in oral surgery are offered by twenty-one universities. Twenty 
of these take from one to six students, and one, the Graduate School of Medi- 
cine of the University of Pennsylvania, accepts twenty and is therefore 
the most important training center for oral surgeons. 

The Oral Surgery Course of the Graduate School of Medicine, Univer- 
sity of Pennsylvania.—The Graduate School of Medicine of the University 
of Pennsylvania offers a three-year program. It consists of an eight-month 
course of basie sciences given by the Basie Science Faculty and is correlated to 
clinical problems. It ineludes anatomy, histology, pathology, bacteriology, 
physiology, and pharmacology, and a basie review of the clinical phases of oral 
surgery, including special instruction in other specialties such as allergy, an- 
esthesiology, medicine, neurology, nutrition, oncology, otorhinology, physical 
diagnosis, and radiology. 

The basic studies which are applicable to all medical and dental specialties 
are given to all graduate students simultaneously until separation becomes 
necessary in order for the student to concentrate and spend more time in his 
special field of interest. This makes, first of all, for a good feeling and better 
understanding of the educational needs and requirements of the specialists in 
the two professions, because the practice of oral medicine, periodonties, and 
orthodontics, as well as of oral surgery, requires a broad knowledge of general 
physiologic and pathologie processes. Second, the association of dental and 
medical graduate students will also bring with it the development of a group 
of experts who, when working together later in hospital or private practice, 
will produce a complete ensemble encompassing the entire field of oral health. 

After completion of the basic courses, two years of internship are ar- 
ranged for in various hospitals that are specially approved for the practical 
work. The head of the department in such hospitals, or the man whose duty 
it is to teach, must be a diplomate of the Board of Oral Surgery. 

Special Degrees in Oral Surgery.—On completion of the basic science 
course, the graduate student may receive from the university a master of 
science in dentistry degree (M.Se.D.). The doctor of science degree is given 
at the end of the graduate studies to those candidates doing acceptable original 
investigative work following approval of a thesis on their research projects. 

The question of whether a medical degree would be an aid in the prepara- 
tion of the dental graduate for the practice of oral surgery is often discussed. 
The time and expense required to acquire a medical degree are not at all in 
line with the benefits obtained. The practice of medicine and surgery, and 
especially of the surgical specialties, is not taught in the undergraduate de- 
partments of a medical school, and the physician must spend one to several 
years in hospital training to achieve his end. Is it not better for the graduate 
dentist to spend three years acquiring special knowledge of basic medicine 
with technical and surgical training in his postgraduate years, rather than 
to try to obtain a medical degree which does not qualify him to practice his 


specialty? 
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The oral surgeon is primarily a dentist. His desire is not to practice medi- 
cine, but to practice intelligently a specialty of his own profession covered by 
statute. He does not have to be proficient in all fields; he will, like his medical 
confreres, seek consultations for his patients if necessary. The internist may 
be consulted if there are medical complications; the neurosurgeon, orthopedic 
surgeon, otolaryngologist, and plastic surgeon may be needed to give the pa- 
tient the best possible care. 

It can be seen that all the graduate courses and the practicai training for 
the oral surgeon from the earliest times have been and are offered by the 


dental institutions in Amerieéa. 


The Federal Services 

All the branches of the Armed Forees have assigned oral surgery to the 
Dental Corps. In the Army, Navy, Public Health Service, and Veterans Ad- 
ministration hospitals, oral surgery is firmly anchored to the dental depart- 
ment. In these institutions there is an excellent relationship between the 
members of the two professions. One of the officers, chief of a dental service, 
writes regarding a recommendation by the Council of Hospital Dental Service 
of the American Dental Association, recommending that oral surgery should 
be placed under general surgery : 

‘‘Being a dentist,.member of the A.D.A., and diplomate of the American 
Board of Oral Surgery, I wish to register a strong protest against such action. 
If taken, and if approved by the House of Delegates, it would mean that an 
integral part of dental practice—a specialty conceived, born, and developed 
by dentists—would be separated from its parent profession. Autonomy of the 
dental profession is due to the oustanding efforts of organized dentistry. To 
compromise this standing now, at what appears to be a crucial time for our 
profession, would be to take a backward step from which we may well never 
recover.’’ 

He also feels that ‘‘the proposed change would seriously hamper, and 
probably stifle, the oral surgery residency and intern training pregrams in 
the Federal Services. 

‘“‘Any connection between the Department of Surgery and the Oral 
Surgical Section of the Department of Dentistry should be a consultative ad- 
visory one, and be concerned with those individual cases requiring treatment 
outside the oral surgical field. In my experience the overlapping of fields 
has been amicably handled, to the great benefit of the patient, on a local level 
between the hospital services concerned. We must exert every effort to main- 
tain and improve our relations with our medical colleagues, but never at the 
expense of sacrificing a vital part of dental practice which by tradition, law, 


, 


and training is synonymous with dentistry.’ 


The Oral Surgical Literature 
Oral surgery not only has its own literature, but this literature is firmly 
entwined with the dental literature. The Journal of Oral Surgery is a pub- 
lication of the American Dental Association; ORAL SURGERY, ORAL MEDICINE, 
AND ORAL PATHOLOGY combines the science and practice of oral surgery with 
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allied subjects, such as oral anatomy, oral roentgenology, oral pathology, and 
oral medicine. Most of the well-known dental journals here and abroad have 
well-established oral surgery sections. 

Oral Surgery Converage Under Insurance Plans 

Many of the health insurance programs recognize oral surgery. In 
Massachusetts, the Massachusetts Medical Service, in combination with the 
Massachusetts Dental Society, secured a change in the Enabling Act spon- 
sored by the Massachusetts Medical Society in 1941. The General Law was 
amended on April 25, 1951, to the effect that not only ‘‘any physician,’’ but 
also ‘‘any dentist registered in the Commonwealth may become a participat- 
ing dentist on complying with the provisions of the by-laws, and the rules and 
regulations of the Corporation.’’ 

Now every member of the Massachusetts Dental Society is eligible to 
participate in the Blue Shield program. Under the Massachusetts Blue Shield 
Plan, participation is open to all dentists and is not limited to a group of 
specialists, as has been advocated in some places. 

There are, of necessity, limitations to our oral surgical Blue Shield Plan. 
The restriction to hospital cases has been criticized by some members of our 
profession. In connection with this criticism, it must be remembered that 
Blue Shield added oral surgical coverage to its existing policies without in- 
creasing the cost of these policies. Extension of service to office practice would 
immediately increase the coverage to a point where Blue Shield would be 
unable to absorb the cost without an additional premium. 

When policy contracts exclude oral surgery benefits, whether performed 
by licensed physicians or dentists, there is no controversy. However, some 
insurance carriers provide oral surgery payments only if the surgery is per- 
formed by a licensed physician. When oral surgical procedures are included 
in the contract and are so listed, it is illegal for the carrier to discriminate 
against dentists, provided that the dentist is legally qualified under the State 
Dental Act to provide such service. However, in order for the insurance com- 
pany to pay dentists, the state law needs to be changed. Such measures are 
time-consuming and unpleasant, but | believe that they are correctible if the 
State Dental Society undertakes forceful and coneerted efforts. Few would 
argue that no one is better qualified to perform oral surgery than an oral 
surgeon. This type of insurance carrier who limits payments to physicians 
without dispute would pay a psychiatrist for the excision of a large cyst of the 
jaws because he writes ‘‘M.D.’’ after his name, but refuse to recognize the 
claim of a competent oral surgeon because he writes ‘‘D.M.D.’’ or ‘*D.D.S.”’ 
after his name. A special committee has been appointed by the American So- 
ciety of Oral Surgeons to survey this problem and initiate insurance reforms 
as they relate to our specialty. 


Conclusion 


It has been shown that oral surgery as a branch of dentistry has an en- 
viable history of which we can rightly be very proud. We have come a long 
way in the development of oral surgery from a crude beginning to a highly 
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scientific profession, requiring meticulous application of detailed technical 
knowledge. It may be difficult for some oral surgeons who confine themselves 
to office practice or a limited scope of activity to realize that a different type 
of training is needed to meet the responsibility that goes with the newer and 
broader seope of oral surgery and that an important change in the concept and 
attitude has taken place which is necessitated by the requirements of hospital 
routine and hospital practice. Many of the complicated surgical procedures 
should not be attempted in the office, and those who specialize in this field 
should become familiar with hospital procedures. This applies particularly 
to the dentist in a small community who will have to perform certain oral 
surgical operations himself, although he may send more complicated cases to 
a specialist in another city. The proper care of the patient, even when minor 
procedures are to be performed, is of greatest importance. This is especially 
true if the patient is a poor surgical risk, when he should be given the ad- 
vantages of hospitalization. Therefore, general practitioners who perform 
some oral surgery in such communities should familiarize themselves with 
hospital procedures and hospital operating room technique in order to avoid 
criticism from other members of the staff. A great many conflicts arise in 
hospitals because of disregard of the established principles that govern op- 
erating routine. 

I have found that the relationship of the oral surgeon to other members 
of the medical staff improves greatly with confidence. If the hospital au- 
thorities realize the type of training that the graduate of dentistry has re- 
ceived in his oral surgery postgraduate program and that the certification by 
the boards of oral surgery is a true testimony of his training and ability, I 
am sure that many of the small differences of opinion would disappear. I ean 
only see a great future for our specialty, because it is progressing in the right 
direction. The skill of the dentist and his understanding of the function and 
pathology of the teeth and jaws, combined with the basic medical training 
which he receives today in his postgraduate courses, will help him provide the 
best service to the communities which he will serve. After all, this is the test 
of whether a health service is good or bad. As the layman’s education expands 
the enlightened patient will seek and demand oral surgery services from a 
well-qualified oral surgeon; and, as things now stand, the only source of 
qualification and specialty recognition is that offered by the profession of 
dentistry. I have faith that dentistry as a profession and that dentists as 
rugged individualists will protect this specialty, so nourished. 
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A CENTRAL GIANT-CELL REPARATIVE GRANULOMA OF THE 
MANDIBLE 


Report of a Case 


Newton E. ALLEN, D.D.S., F.A.C.D.,* SeumMaA, ALA. 


LANT-CELL lesions of the jawbones commonly are called giant-cell tumors. 
G Jaffe' suggests that the term is misleading because the lesion seen in the 
mandible and maxilla only mimies the true giant-cell tumor of bone, which 
usually is found at the ends of long bones in persons between 25 and 40 years 
of age and often is aggressive. He suggests the term giant-cell reparative 
granuloma of jawbones for the jaw lesion that closely resembles the true neo- 
plasm, clinieally and microscopically, but is of different origin and behavior. 
The lesion oceurs in young persons between 10 and 25 years of age, it is seen 
more often in females, and it occurs more frequently in the mandible than in 
the maxilla. It probably is associated with trauma and the occurrence of 
hemorrhage. It usually responds readily to treatment. 


Case Report 


An 8-year-old white girl was brought to the office by her stepfather for examination 
on Nov. 12, 1953, having been referred by a dentist who had seen her earlier the same 
day. Her chief complaint was a large swelling over the lateral surface of the left body 
of the mandible, which she had noticed about three weeks earlier. 


History.—The patient had experienced frequent dental pain accompanied by swelling 
in various parts of her mouth, and an abscess in the lower right molar area had been 
lanced recently by the referring dentist. Her medical history was essentially negative and 
the family history was noncontributory. 


Examination.—The child was thin and pale, with a firm swelling evident in the lower 
part of the left cheek. Oral temperature was normal. No cervical nodes were palpable. 
Oral examination revealed poor dental hygiene and advanced: caries involving all four 
first permanent molars, the lower right and upper right and left deciduous molars, The 
lower feft first and second premolars were fully erupted, loose, and apparently projecting 
from the superior surface of a firm, blue-colored mass that extended from beneath the 
tongue on the lingual side and laterally well into the left cheek (Fig. 1). Palpation re- 
vealed the lesion to be a smooth, pulsating structure with the consistency of a soft rubber 
ball. Apparently, there was no bony covering except at the inferior border of the man- 
dible. 

Roentgenograms of the mandible showed a large, oval, radiolucent area extending 
from the distal aspect of the unerupted cuspid to include the mesial root of the first molar, 
and from the crowns of the premolars in this area to the inferior border of the mandible. 


*Lieutenant Colonel, Dental Service, U. S. Air Force, Langley Air Force Base, Virginia 
(present address). 
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Fig. 1.—Appearance of the superior surface of central giant-cell lesion of the mandible. 





ig. 2.—Lateral jaw roentgenogram showing a large, oval, radiolucent area. The roots of 
the premolars are widely separated. 
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The premolars had no bony support and the roots had the appearance of being pushed 
apart (Fig. 2). There was a small rarefied area at the apex of the mesial root of the lower 
right first molar. Anteroposterior and lateral head roentgenograms failed to disclose evi- 
dence of osteoporosis. 

Biopsy.—The following day the patient was premedicated with 0.75 gr. pentobarbital 
sodium and, under local anesthesia, a small section of tissue was removed for examination. 
Profuse bleeding was controlled by oxidized cellulose and pressure. The specimen was 
dark reddish purple in color, soft and friable, and looked somewhat like liver. The possi- 
bility that the lesion was a central hemangioms was considered. 

Pathologic Study.—The material was submitted to Colonel J, L. Bernier at the Armed 
Forces Institute of Pathology, and the following is his report: 

‘*AFIP Accession 619162: 

‘* Microscopic: A small oval strip of tissue is examined. At one end a short strip of 
stratified squamous epithelium is seen. The remainder of the specimen is composed of 
numerous multinucleated giant cells enmeshed in a fibro-angiomatous matrix showing pro- 
liferation. Scattered red blood cells are also in evidence. There is no evidence of malig- 
nancy. 

‘* Diagnosis: Central giant-cell reparative granuloma (central giant-cell lesion), 
mandible. ’’ 

Hospital Course.—The patient was admitted to the Vaughan Memorial Hospital on 
Nov. 24, 1953, at 4:25 p.M., with an oral temperature of 101° F. The laboratory examina- 
tions revealed: hemoglobin, 78 per cent—13 grams; red blood count, 3,970,000; and white 
blood count, 8,100. Coagulation and bleeding time were normal. The blood was type A, 
Rh positive. Urinalysis was negative. Blood calcium and phosphorus levels were not 
determined. 

Orders were given for the usual preoperative care and penicillin therapy was started. 
By early morning the patient’s temperature was normal. 

Operation.—On Nov. 25, 1953, the patient was premedicated with 0.5 gr. codeine and 
l4g9 gr. atropine. Endotracheal (oral intubation) Vinethene, ether, and oxygen anes- 
thesia was used. To aid in reducing hemorrhage and shock, a 2 per cent local anesthetic solu- 
tion containing epinephrine 1:50,000 was used to block the mandibular, lingual, and long 
buccal nerves. The throat was packed with gauze, and extreme caution was exerted to 
prevent disturbing the endotracheal tube. An elliptical incision was made to include the 
deciduous cuspid, both premolars, and the first permanent molar, and extended buccally 
and lingually to include the superior surface of the tumor. An effort was made by sharp 
and blunt dissection to enucleate the lesion and four teeth en masse but, as the tumor 
was friable and also had obliterated the buccal and lingual cortex of bone, it was removed 
in several pieces. One large vessel was encountered entering the lateral surface of the 
tumor and was tied and cut. The course of the mandibular nerve was through the tumor 
mass, and unavoidably was severed where it emerged from the anterior part of the mass. 
After ali evidence of abnormal tissue was removed, bleeding was decreased with Adrenalin 
packs. The bony floor and soft tissue walls of the operative site and the exposed part of 
the unerupted cuspid were cauterized with liquefied phenol and neutralized with alcohol. 
Bleeding from two points in the bony floor of the operative site was arrested with bone 
wax and the area was closed tightly with 000 silk sutures. During the operation the pa- 
tient was given 500 ¢.c. of 5 per cent glucose in saline and 500 c.c. of whole blood intra- 
venously. After the operation she reacted normally and could answer questions before 
she left the operating room. 

Postoperative Course.—The patient had surprisingly little postoperative swelling or 
discomfort, and her only complaint was a light cough attributed to the use of the endo- 
tracheal tube. The maximum postoperative rectal temperature was 101° F. She was seen 
daily during her stay in the hospital and was dismissed on the morning of Nov. 29, 1953, 
with normal temperature and in good condition. 
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The entire mass of tissue was submitted to Colonel Bernier at the Armed Forces 
Institute of Pathology and the second report confirmed the first. 

On Dee. 1, 1953, a postoperative roentgenogram was made (Fig. 3) and on Dee. 5, 
1953, the sutures were removed (Fig. 4). Healing was satisfactory. On Dee. 13, 1953, 
the patient still had no complaint except of paresthesia involving the lower lip on the 
left side. 





Fig. 3.—Postoperative roentgenogram made on Dec. 1, 1953. 





Fig,4.—In this photograph, made on Dec. 5, 1953, the amount of tissue loss may be judged by 
comparing the depth of the operative area with the floor of the mouth, 
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The girl was seen again on April 10, 1954. The clinical and roentgenographic ex- 
amination disclosed some bone regeneration and no evidence of recurrence of the lesion 
(Fig. 5). The patient was advised to see her regular dentist for routine dental care and 
she was instructed to return for observation in six months, 

On Oct. 16, 1954, a roentgenogram (Fig. 6) of the area still showed no evidence of 
recurrence; the lower left cuspid and second molar were partially erupted, and all pares- 


thesia had disappeared. 





Fig. 6.—Postoperative roentgenogram made on Oct. 16, 1954, discloses no recurrence of the 


lesion. 


Comment 

The case reported here follows, in many respects, the pattern described 
by Jaffe. It is conspicuous because the lesion was so highly vascular as to 
produce pulsation and unusual in that the bueceal and lingual cortex of bone 
are perforated. 

Two measures used to cope with anticipated excessive bleeding in the 
operation are (1) the injection of a local anesthetic agent containing epi- 
nephrine in addition to the use of general anesthesia and (2) the administra- 
tion of whole blood. 

Paresthesia, present for several months due to extensive damage to the 
mandibular nerve, is no longer evident to the patient. 


Reference 


1. Jaffe, Henry L.: Giant-Cell Reparative Granuloma, Traumatic Bone Cyst, and Fibrous 
(Fibro-Osseous) Dysplasia of the Jawbones, ORAL Surc., ORAL MED., AND ORAL 
PATH, 6: 159-175, 1953. 


DuBose BLp6. 














ADENOCARCINOMA INVOLVING THE UPPER LIP 


The Management of a Case 


WituiaM B. Irsy, D.D.S., M.S.,* anp Marvin Ruope, M.D.,** DENVER, CoLo. 


DENOCARCINOMA of the upper lip is rarely encountered. In the oral 
regions these tumors are most frequently found in the palate, but even 
in this location they are seen only infrequently. In forty-one cases of oral 
adenocarcinoma reported by Watson in 1935, 49 per cent occurred on the 
hard and soft palates, 10 per cent involving both. The base of the tongue 
was involved in 17 per cent of the cases, the mucosa of the cheek in 12 per 
cent, and the alveolar ridges in 7 per cent. Isolated cases were reported in- 
volving the floor of the mouth (two), upper lip (one), nasopharynx (one), 
pharyngeal wall (one), and tonsil (one). 

These tumors are characteristically slow in growth, sometimes remaining 
dormant for years. In many instances, however, they have been known to 
undergo periods of rapid growth. Frequently pain is not experienced when 
these tumors are small. It often becomes a symptom as the tumor progresses 
in size, particularly in the palate. Numerous reports may be found in the 
literature of the removal of either the premolar or molar teeth in proximity to 
a palatal mass, later diagnosed as adenocarcinoma, because of the mistaken 
(liagnosis of a palatal abscess. 

Clinically, the tumor generally appears as a rounded or elevated promi- 
nenee with a broad base firmly attached to the periosteum. When seen in the 
palate, its surface is generally smooth but may show an area of ulceration. 
The mass is firm in texture. 

The adenocarcinoma is a malignant tumor with a pronounced tendency 
toward invasion of the surrounding structures. It may metastasize through 
either the blood vessels or lymph channels. 

Authorities on radiation therapy do not agree on the classification of this 
tumor, which is variously described as being from ‘‘ mildly sensitive’’ to ‘‘re- 
sistant’’ to radiation. 

The case presented is that of a proved adenocarcinoma which involved a 
large portion of the left half of the upper lip and was centered approximately 
midway between the vermilion border and the buccal vestibule to the left of 
the midline. 


*Colonel, Dental Corps, United States Army. 
**Formerly Captain, Medical Corps, United States Army. 
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Case Report 


History.—The patient, a 22-year-old white man, had been aware of a small mass on the 
left side of the upper lip for approximately five years. It had not changed in size or 
uleerated at any time. Occasionally, when it was traumatized, it enlarged slightly for a 
short time and then decreased to the previous size. Sometimes the patient noticed a 
stinging sensation when drinking hot liquids. When the lesion was first noted in 1949, 


the patient consulted a physician, who incised it but did not submit the tissue for 


pathologic examination. The patient was told that it would disappear. On Jan. 19, 1954, 
the lesion was biopsied in Korea by a dental ofticer and was reported as “adenocarcinoma, 
low-grade malignancy, upper lip.” Because of this diagnosis, the patient was evacuated 


to Japan. 


Fig. 1.—Note rounded mass appearing on inner aspect of upper lip. 


Physical Examination.—The patient’s temperature was normal; blood pressure was 
130/90. There was a hard, submucosal nodule on the left side of the upper lip, measuring 
approximately 10 by 5 by 3 mm. It was located approximately 5 mm. from the free edge 
of the lip at its lower margin. It felt fixed and nontender. It seemed to be closer to the 
mucosal surface than to the skin surface (Fig. 1). The mucosal covering was normal in 
appearance. There were no nodes palpable in the submental or submaxillary areas or in 
the cervical chain. The remainder of the physical examination was negative. 

Addendum.—Upon admission to the hospital, the histologic slides from the biopsy 
were reviewed by another laboratory and the diagnosis of adenocarcinoma was confirmed 
(Fig. 2). The case was then thoroughly studied in an effort to determine the most effective 
method of therapy. 

Irradiation was ruled out due to the known resistance of this type of tumor. The 
problem was then to devise a surgical approach which would permit wide excision of the 
tumor and yet insure as good a cosmetic result as possible. 

The technique of removing a wedge and closing primarily or turning a flap from the 
lower lip was considered. These procedures, while providing excellent results for tumors 
located on the vermilion border, were not considered feasible in this case as the base of 
the wedge would be located below the ala of the nose, thus creating a defect which it 
would be impossible to close. 

The technique illustrated in Figs. 3, 4, and 5 was then devised, which was believed 
to combine adequate excision with chance of closure without undue deformity. Arrange- 
ments were made to have a pathologist present at the time of operation in order that 
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Fig. 2.—Photomicrograph of tumor. 








Fig. 3. Fig. 4. Fig. 5. 


Fig. 3.—Diagram of first step in excision of tumor. 
Fig. 4.—Step 2. Tumor has been excised and flap moved over to close defect created by 
its removal. 


Fig. 5.—Step 3. Defect of cheek created by shifting of flap has been closed after very 
liberal undermining of surrounding skin. All tissues have been closed in layers. 
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Fig. 6.—Soft tissue defect created by removal of tumor. 


Fig. 7.—Photograph of patient showing closure on third postoperative day. 
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frozen sections might be taken if deemed necessary. The opinion of the pathologist was 
considered to be of value also in regard to his clinical observation concerning the com- 
plete and wide excision of all of this tumor. 


Operation.—The face and mouth were prepared in the usual way and the patient was 
draped in such a manner as to expose the upper and lower lips and the lateral portion of 
the left side of the face from the submandibular area to the level of the eye. Following 
this, a sketch was made upon the face to outline the area of the tumor which was to be 
removed and to indicate the incision lines. Under nasal-tracheal anesthesia, the tumor of 
the upper lip was then removed by excision (Fig. 6). The periosteum below the base of 
this mass located in the incisive and canine fossae was also removed. Upon examination 
of this excised tissue, the pathologist, who was present at this procedure, twice requested 
that additional tissue be removed. After being assured that the tumor had been com- 
pletely excised, a flap was moved mesially from the left portion of the cheek, thus closing 
the defect of the lip. Next, the tissue of the lateral portion of the face was well under- 
mined, which made it possible to close the defect in the cheek which had been created by 
the shifting of the flap to the lip. The mucosa and muscle layers were closed with 00 
plain catgut, the subcutaneous tissue was closed with 900 chromic, and the skin was closed 
with 00000 black silk sutures. A rather gratifying cosmetic result was obtained (Fig. 7), 
although a large amount of tissue was removed from the upper portion of the left side of 
the lip, necessitating the use of tension sutures in the portion of the closure in the in- 
cision between the ala of the nose and the vermilion border of the lip. A pressure bandage 
was then applied and the patient was returned to the recovery room with a nasal feeding 


tube in place. 





Kig. 8.—Photograph of patient approximately three and one-half months after excision of 
tumor. 


Postoperative Course.—The postoperative course was uneventful except that a small 
skin slough approximately 0.5 em. in diameter occurred midway between the left ala of 
the nose and the vermilion border. Three months after the original procedure, a plastic 
revision of the resulting small scar was performed, The result is seen in Fig. 8. A one- 


year check revealed no evidence of recurrence. 


Summary 
The surgical approach to the removal of an infrequently encountered 
lesion of the upper lip has been presented. It is believed that this approach 
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offered an excellent chance of eradicating the tumor and at the same time 
produced a pleasing cosmetic answer to a difficult surgical problem. 
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A SIMPLE ORTHODONTIC CHROME STEEL APPLIANCE FOR 
THE TREATMENT OF JAW FRACTURES 


Jack Pertow, B.S., D.D.S., Fiusnia, N. Y. 


HE majority of dental clinies in hospitals and similar institutions still 

employ brass wire as the basic material for stabilizing fractured jaws. 
The reasons for its use are obvious, as it is most economical and simple to 
manipulate. On the other hand, most surgeons have access to the group of 
chrome steel appliances that encompass osseous structures of the jaws by 
pin fixation. Immobilization is achieved by these extremely efficient, intricate, 
and expensive appliances. 

Yet, neither method is foolproof in the attainment of a proper occlusion. 
It can be stated categorically that in no ease is the original occlusion dupli- 
cated subsequent to the fracture. In practically all cases, the articulation of 
the teeth has suffered with the resultant rotations, elongations, and tipped and 
gingival recessions of the teeth. In many eases, the future longevity of the 
dental tissues has been affected and eventually will be beset with periodontal 
conditions. 

Unquestionably, the Utopian means for treating fractures involves the 
combined teamwork efforts of the oral surgeon and the orthodontist. The 
appliance of choice would be a multibanded technique covering most, if not 
all, the teeth in both jaws. This would be the ideal method of treatment. 
However, a multi-banded technique may not be practical or available at a 
elinie or hospital. 

It is the purpose of this article to present a simplified version of the- 
orthodontic approach where time and practicality are to be considered. It 
embodies most of the advantages of the control and stability of an orthodontic 
appliance, but does not require the painstaking efforts, and time is no longer 
a deterent factor. The especial inherent properties of chrome steel are 
utilized, such as tensile strength, weldability, and lack of -disecoloration, making 
it superior to gold but more economical. 

For many years, I have experimented with chrome steel and have made a 
variety of orthodontic brackets and attachments from modified tool pliers. 
With the help of these pliers, an orthodontist can construct a surgical-orthodontie: 
appliance for a patient who has a fracture. 


Technique of Construction of Pliers 


Modification of the pliers is easily made. The basic tool is a pair of small 
linesman or cone socket pliers having good joints that close evenly. The 
materials are a small piece of sheet steel, 0.020 inch in thickness, and a piece 
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of 0.041 inch hard wire. A second pair of pliers is slightly modified to punch 
out eyelets three times longer. The longer eyelets are alternated with the 


smaller eyelets made by the first pliers. 

The principle of modification of the first pliers is quite simple. Male 
and female dies are preformed, then mounted on the jaws of the pliers, their 
positions being held by means of a small C clamp. The male and female dies 
(one on each jaw of the pair of pliers and each in position corresponding to 
the other) are then soft soldered into place; thus, a machine is created which 
which will punch out buccal tubes and eyelets accurately. 








L 
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Fig. 1.—Sketches showing parts and steps that go intu modification of pliers. 














Illustrated in Fig 1. are the steps in adapting these pliers: 

1. With heavy pairs of shears, cut a sheet of steel 0.020 inch 
thick, 114 inches long, and % inch wide. 

2. A slot 1 inch long is cut down the center of the sheet metal. 
One-half the length of the metal on either side of the eut is then 
folded back and malleted flat to the top of the sheet metal. 

3. With a carborundum disk, the remaining part of the cut is 
evened up to a width in which a 0.041 ineh wire fits snugly into the 
opening. 

4. Thus, the female die is the modified sheet metal. The male 
die is the 0.041 inch hard wire. To facilitate attachment of the male 
die to the jaw of the pliers, the end of the 0.041 inch wire is bent 
into a loop that will eventually rest on the exterior jaw of the pliers. 


The female die is mounted to one of the jaws of the selected pliers. The 
end is bent so that it is contoured to fit the head of the jaw. The male die 
is treated in the same way on the opposing jaw. 

The male die is now fitted into the female die. The jaws of the pliers 
are locked into position by a clamp and attachments are soldered with acid 
core solder (Fig. 2). 

The second pair of pliers, which makes the longer eyelets, is, as stated, 
made in a similar manner. It would be merely repetitious to describe its 
fabrication except to say that it is made from sheet metal, 0.041 inch in 
thickness, bent over on itself three times. This is the male die. The female 
die is merely a slot cut out of the jaw of the pliers with a hacksaw. The rest 
is to mount and solder. 
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Technique of Construction of Appliance 
The appliance is an all-welded, tailor-made one and can be made by 
anyone who has a welding machine and some chrome steel materials. It 
requires four molar loop bands (0.005 by 180 inches) bueeal tubes 4 inch 
long, heavy arch wire and soft (fracture) 0.020 inch wire, and soft 0.010 


ineh sheet metal. 





Fig. 2. 


Molar loop bands, which are easily preformed, are made with optical 
loop pliers and contouring pliers after they have been cut from 40 to 45 mm. 
in four sizes and lapped and welded (Fig. 3). 


YC 


\y 


Fig. 3.—Molar loop bands are pinched, lapped, and welded for jaw fracture appliance. Arrow 
shows points of weiding. 





The proper-sized molar loop band is then placed over four molars, one 
in each quadrant of the patient’s jaws; then they are pinched, lapped, and 
welded. The bands are removed from the mouth, after which the buccal 
tubes, 4g inch wide, punched out from a strip of soft sheet steel of 0.010 
inch thickness with the modified pliers (Fig. 3) are welded in the exact center 
of the bueeal surfaces of the molar bands, oeclusally and gingivally, mesially 
and distally. 

Arch wire of the 0.040 inch size is bent to the form of the individual case 
and fitted to bueeal tubes of the same size. After fitting, scratch marks are 
made in front of the bueceal tubes. Continuous eyelets are punched with 
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Fig. 4.—A, Section of dead soft wire showing alternate-sized eyelets. a and b, made with 
different-sized pliers; B, row of buccal tubes punched out from strip of soft sheet steel 
(9.010 inch). 


Fig. 5.—Front and side views showing appliances in place with elastics and ligatures. 
. Front view; 8B, side view showing steel ligatures; C, side view showing elastics. 
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different-sized pliers, one punching out a small eyelet and the other an eyelet 
three times longer. One long eyelet is made to every two or three small 
ones. To make these eyelets, dead soft 0.020 inch wire is used. 

The eyelets and the buccal tubes are shown in Fig. 4. Starting at the 
seratch of one side of the heavy arch wire, a length of these continuous, different- 
sized eyelets is welded on it, carried over, and ended at the scratch point of 
the opposite side. Welds are made between each eyelet. A tapered, pointed 
electrode is used to hold the 0.020 inch wire and a grooved, pointed one is 
used to hold the heavy wire. 

Because the small wire is dead soft and flattens somewhat against the 
hard arch wire as it is welded, thus causing the heat of fusion to be dispersed, 
there is no difficulty in welding two round wires. 

The small eyelets will serve to ligate the arch wire to the teeth intra- 
maxillarily or intramandibularily and intermaxillarily or intermandibularily, 
using 0.010 inch steel ligature wire. On the maxillary appliance the eyelets 
face upward, and on the mandibular appliance they face downward. The 
longer eyelets are used for hooks for small rubbers for elastic traction. The 
longer eyelets are evenly spaced and placed with about eight in each arch 
(Fig. 5). 

The employment of the tailor-made appliances as described in the text 
should make it unnecessary to resort to brass wire. Dr. Angle, founder of 
the science of orthodontics and its immortal genius, in his sixth edition, 
Malocclusion of the Teeth and Fractures of the Mavillae (S. S. White Dental 
Mfg. Co., Philadelphia, 1900), devotes a whole section to jaw fractures. In 
all his cases he employed bands as anchorage. Concerning the common 
method of wiring or ligating the teeth together, he says, on page 287: ‘‘That 
of wiring or ligating the teeth together was practiced by Hippocrates in the 
fifth century B.C. and is a sad commentary on the progress of this branch 
of surgery. It is so crude an application of mechanics that it is surprising 
that it should ever be resorted to in the present day . . . for it will either slide 
off the crowns or work beneath the gums and lose its support, as well as cause 
much inflammation of the gums and peridental membrane and loosen the 
teeth.’’ 

Now fifty-five years later, brass wire is still being employed. Is it not 
about time that brass wire as a method of setting fractured jaws was relegated 
to the limbo of things forgotten, especially when chrome steel materials are 
sasily available and simply applied? 

A jaw fracture is a traumatic malocclusion. Therefore, this treatment 
by the combined teamwork approach of orthodontist and oral surgeon ean be 
most beneficial. As the fundamental concept depends on a knowledge of 
normal oeelusion, we have the basic reason for this association of the two 
specialties. 
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CONDYLAR LOSS DUE TO INFANTILE OSTEOMYELITIS 


Davip J. KENNEDY, D.D.S., Syracuse, N. Y. 


O* MAY 27, 1955, a 26-year-old man was referred for treatment of a swell- 
ing of the left mandible of three days’ duration. There was moderate 
swelling of the left cheek and also of the mucobuceal fold of the molar area. 

The patient presented an extremely obvious facial deformity which ap- 
parently had its source in the left ramus and was reflected in the occlusion. 
The mandible exhibited considerable regression in comparison to the maxilla 
and a large coneavity was present in the superior ramus region (Fig. 1). 
Deviation of the mandible to the left side was extensive (Fig. 2). The patient 
was able to attain an anterior opening of 45 mm., and the mandible shifted 
even farther to the left side during the opening movement. The mandibular 
incisors impinged upon the palate and a distance of 15 mm. was measured be- 
tween the incisive edges of the maxillary and mandibular incisors. Oral 
hygiene was poor and numerous teeth were missing. The patient claimed that 
he had no masticatory difficulties, and a review of his diet seemed to sub- 
stantiate this surprising claim. 

The mandibular left first molar was tender to percussion. An intraoral 
roentgenogram disclosed an apical area of rarefaction on the mesial root of 
this tooth. The crown of an impacted third molar was noted in the film and a 
resorptive process was apparent in the bone around the crown, particularly 
on the distal side of the second molar. A lateral jaw roentgenogram (Fig. 3) 
was taken of the left mandible to obtain a more satisfactory view of the un- 
erupted tooth. 

This film indicated that there was no bone in the condylar region. On 
questioning the patient, it was discovered that the facial asymmetry had been 
present all his life. At 5 months of age he developed a ‘‘strep’’ infection of 
the right toe. This was opened for drainage. Subsequently, a swelling of the 
left cheek appeared, which was also incised. A % inch sear could be seen 
about 4% inch anterior to the lower part of the left ear. At a later date, and 
apparently as a part of this same illness, he was operated on and the right 
kidney was removed. The usual childhood diseases and a tonsillectomy 
rounded out his medical history. He was now under periodic observation by 
a urologist because of the presence of only one kidney. The physician who 
treated him during this childhood illness was no longer living and his records 


were unavailable. 
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Fig. 1.—Left profile view illustrating the concavity in the superior ramus and retrusion of 
the mandible. 





Fig. 2.—Full face view shows facial asymmetry and deviation of mandible to the left. 





Fig. 3.—Left lateral jaw roentgenogram. Note loss of the condyle and the accentuated inden- 
tation at lower border of mandible. 
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Treatment.—The patient was given penicillin intramuscularly. Nitrous 
oxide and oxygen anesthesia was used, and an incision and drainage procedure 
was performed in the mucobuceal fold of the left mandibular molar area. The 
first and second molar teeth were extracted. Normal response to therapy was 


Fig. 4.—View of right and left temporomandibular joint areas with mandible in closed posi- 
tion. Note sclerotic appearance at the site of the glenoid fossa on the left. 
apparent the next day, and the rubber drain was removed. Arrangements 
were made to have temporomandibular joint roentgenograms taken. The 

roentgenologist’s report follows. 


“Radiographic examination of the temporomandibular joints shows 
that the right temporomandibular joint is entirely normal in appear- 
ance. It is noted that the condyle of the left side of the mandible is 
missing (Fig. 4). This was undoubtedly destroyed at the time of this 
patient’s previous osteomyelitis. There is also some deformity of the 
angle of the mandible on the left, undoubtedly due to destruction by the 
former osteomyelitis. I cannot identify anything that might suggest 
the presence of active osteomyelitis at this time. 

“Conclusion: The entire condyle of the left side of the mandible 
is missing. This is undoubtedly the result of the old osteomyelitis. 
There is no evidence of active osteomyelitis at this time.” 


Two weeks later, the unerupted mandibular left third molar was removed 
under local anesthesia and the patient was advised to obtain restorations for his 
numerous missing teeth. 


Discussion 


A patient was seen for routine treatment. The resulting examination 
led to the discovery that the left condyle was missing. The possibility that 
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this case may represent congenital agenesis of the condyle cannot be com- 
pletely ruled out. The medical history strongly suggests that the patient had 
suffered a blood-borne osteomyelitic infection during infancy. 

Thoma’ believes the etiology of infantile osteomyelitis to be infection. He 
states that hematogenous involvement is not unusual and often results in 
multiple osteomyelitis from a skin injury, infection of the middle ear, mastoid, 
or tonsils, or typhoid fever or pneumonia. 

Wilensky? claims that Staphylococcus aureus is the most common organism. 
Self* feels that streptococcus or pneumococcus septicemia causes metastatic infee- 
tion through hematogenous channels. 

After weighing the evidence in this case, it seems logical to conclude that the 
loss of the condyle was due to hematogenous spread of an osteomyelitie infection 
which originated in the patient’s toe. 
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TWO NEUROGENIC TUMORS OF THE ORAL CAVITY 
CHARLES McKay, M.D.S., BELFAST, NORTHERN IRELAND 


UMORS of the nerve tissues are rare in the oral cavity. The following 
benign types have been described: neurofibroma (solitary and multiple), 


neurinoma (neurilemmoma, schwannoma), ganglioneuroma, and amputation 


(traumatic) neuroma. 
A ease of traumatic neuroma, presenting some unusual features, and one 


of neurinoma are described here. 


Traumatic (Amputation) Neuroma.—A woman, aged 82 years, was referred by her 
medical advisor to the Dental Department, Royal Victoria Hospital, Belfast, Northern 
Ireland, complaining of.a painful swelling inside the mouth. She had been aware of an 
intraoral swelling on the lower jaw for several years, but it had grown rapidly in the 
last two months following the removal of a root, and recently it had become extremely 
sensitive on eating. All teeth had been extracted about forty years previously and a full 
upper denture only was worn, 

The patient was frail but healthy, with no history of serious illness. 

The alveolar processes were greatly resorbed. A fingerlike mass was seen attached 
to the crest of the lower ridge in the right molar region. It measured approximately 3 em. 
by 1 em., but was somewhat broader at the free end; it was firm in consistency and purple- 
red in color, with ulceration at the tip. The tumor was freely mobile about its base on 
Its normal position was upright, but it was forced downward and 


the slightest pressure. 
It was extremely 


forward during mastication and caught at the tip on closure of the jaws. 
sensitive to touch at this point, but not elsewhere. Radiographs revealed no bony ab- 
normality, and a provisional diagnosis of fibroma was made. 

Operation consisted of removal of the tumor, under regional anesthesia, by dissecting 
it from its attachment to the mucoperiosteum. The mental foramen was not seen; hemor- 
rhage was arrested by suturing and the tissues healed normally, with no anesthesia of the 
lip. 

The patient is now 85 years of age and has had no recurrence of the swelling. 

Microscopic examination: In some respects the tumor resembled a neuroinoma, as 
proliferation with palisading of the cells of the perineural sheath was seen in one area. 
However, the main part of the tissue showed interlacing bands of nerve fibers separated by 
fibrous septa, and the final diagnosis, therefore, was traumatic neuroma. 


Comparatively few cases of traumatic neuroma have been reported in the 
literature and, so far as is known, none of these is comparable in size with 
the present case. It is generally agreed” that it is not a true tumor, but an 
attempt at repair, that is, hyperplasia of the nerve fibers. Thoma,!* however, 
describes amputation neuroma as a small tumor which forms at the end of a 
nerve trunk after injury and section of the nerve. He states that the swelling 
is caused by regeneration of the axis cylinders, Clinically, paresthesia is 


From the Royal Victoria Hospital. 
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stated by Thoma to be an outstanding feature. Cahn* reports a case occur- 
ring on the mandible of an edentulous middle-aged woman. It was a movable, 
painful nodule about the size of a pea, which, on operation, was found to be 
attached to the mental nerve. The histologic picture was of nerve bundles 
separated by fibrous septa and growing in more or less disorderly fashion. 

A further ease is reported by Green.’ It consisted of a small movable 
nodule in the region of the right mental foramen in a 27-year-old woman. 
Histologically, the specimen consisted of a myelinated nerve trunk which con- 
tained a loealized area of enlargement due to ingrowth of fibrous tissue with 
separation and distortion of the nerve bundles. 

Oringer"™ has described an amputation neuroma which arose after ex- 
traction of a lower molar. On operation, a perforation through the buceal 
plate was found to be filled with the fibrous mass of the neuroma. 





Fig. 1.—Microphotograph of neuroma showing interlacing bands of nerve fibers in close rela- 
tion to a major nerve trunk. (Hematoxylin and eosin stain. Magnification, x70.) 


One of the distinguishing features between traumatic neuroma and 
neurinoma (schwannoma) is that no nerve fibers are involved in the latter. 
Instead, the nerve fibers run around the tumor. 


Neurinoma (Neurilemmoma, Schwannoma) (Dr. A. S. Prophet’s Case).—A patient, 
aged 19 years, reported to the Royal Victoria Hospital, on Sept. 15, 1955, complaining of 
a painful swelling in the labial suleus in the lower incisor region. The swelling had com- 
menced two weeks previously as a small, hard lump, which had grown rapidly but had not 
caused pain until the previous day, when an incision had been made in an attempt to 
drain the swelling. This had not been successful and the lump was now very sensitive to 
touch. There was no history of serious illness, and the patient appeared to be in good 


iealth. 
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On intraoral examination, a firm, sessile swelling % inch in diameter was seen in the 


midline in the labial suleus. The color of the overlying mucosa was normal and the surface 


was smooth except where a recent shallow incision had divided it and revealed what ap- 


peared to be underlying fibrous tissue. The lower incisor teeth were present and firm, 


and were not tender on percussion. Radiographs revealed no abnormality of the teeth or 


bone. 
Operation consisted of removal of the tumor, which was encapsulated and shelled out 


cleanly, Postoperative healing was uneventful. 


The biopsy report indicated that the tumor was a neurinoma. 


Fig. 2.—Microphotograph of neurinoma showing proliferating Schwann cells, forming pali- 
(Hematoxylin and eosin stain. Magnification, x80. 


sades. 


It is of interest to compare the clinical findings in these two rare tumors 
of nerve tissue. Each had a short history—not more than two months in 
either case—and had grown to a considerable size in that time. Neither had 
been painful until traumatized, the neuroma during mastication and the 
neurinoma by a recent incision. Aside from these points, however, there 
was little similarity. The etiology was apparently trauma in the neuroma, but 
it was unknown in the ease of the neurinoma. The difference in age of the 
patients was extreme, and the shape and color of the tumors were also dis- 


similar. 

As already mentioned, the provisional diagnosis in the case of amputa- 
tion neuroma was fibroma, although the rapid growth was a factor against 
this. 

In the case of neurinoma, the differential diagnosis included alveolar ab- 
scess, dental cyst, mucous eyst, and fibroma. The short history pointed to 
alveolar abscess but, on the other hand, the teeth were not tender to pereus- 


sion and vitality tests gave normal results. No abnormality was revealed 
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radiographically and the incision made the day before showed that the con- 
The provisional diagnosis, therefore, was fibroma. 





tents were not fluid. 
A study of the literature shows disagreement as to the nomenclature and 
They have been 






origin of nerve tumors involving the perineural sheath. 
referred to as neurofibroma, neuroblastoma, neurogenic fibroma, schwannoma, 







neurilemmoma, and neurinoma. 

Verocay*® advanced the theory that the tissue of nerve tumors, previously 
thought to be connective tissue, is really neurogenic tissue and arises from the 
Schwann cell sheath, which is the inner covering of the peripheral nerve fiber 
and therefore ectodermal. Penfield’? felt that the tumor arose from perineural 
mesodermal connective tissue, the cells therefore being connective tissue cells. 
Stout,’° Murray and Stout,’® and Bernier and Ash? also discuss the origin of 
(1) neuro- 







the cells forming neurogenic tumors. Bernier gives two types: 
fibroma, arising from either endoneurium or perineurium, often containing neuro- 
epithelial elements and, (2) schwannoma, purely neuro-epithelial elements. 
Willis”? states that neurinoma literally means ‘‘nerve fiber tumor,’’ and is 
therefore inappropriate. He uses the term neurilemmoma or schwannoma. In 
common with other authors (for example, Stones’), he describes two types of 
tumor on microseopie examination: (1) fascieulated or type A tumor, which 
has an orderly arrangement of parallel cells with intercellular fibers forming 
interwoven bundles, this arrangement giving a distinctive palisaded pattern ; 
(2) reticular or type B tumor, which contains a disorderly, loose meshwork 
of cells of various shapes with intercellular vacuoles. There are no parallel 
bundles. The present tumor is of type A. 

This tumor is found fairly commonly in other parts of the body, but is 
rare in the mouth. Bruce® mentions that 130 cases of neurilemmoma were 
recorded at Columbia University from 1926 to 1944. Of these, only two in- 
volved the oral eavity and pharynx. Other cases have been recorded by sev- 
eral authors, including Goldman’ and more recently by Schroff,’* Christiansen 
and Bradley,® Baetz and Shackelford,’ Thoma,’* Spilka,’* Couch,® and Hunter.® 
Of the tumors so recorded, six involve the mandible in the region of the in- - 
ferior dental foramen or the ascending ramus, four involve the facial tissues, 
two involve the palate, and one each involves the pharynx, floor of the mouth, 

















and mental foramen region. 
Summary 







Two rare tumors of the nerve tissues (amputation neuroma and neu- 
rinoma) oeceurring in the oral cavity are described, and the differential diag- 
The literature is reviewed. 
My thanks are due Professor P. J. Stoy and Dr. A. 8. Prophet, Royal Victoria Hospi- 
tal, Belfast, Northern Ireland, for permission to report these cases, and Dr. F. MeKeown 
of the Institute of Pathology, Royal Victoria Hospital, for her help. 






nosis is discussed. 
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ENDOTHELIOMYELOSIS—AN EXPERIMENTAL MODEL OF 
THE ‘‘FOCAL SYNDROME”’ 


HANS SELYE AND PrerRE Bots, MONTREAL, CANADA 


T WAS my pleasure to present before the American Institute of Dental 

Medicine in 1953 a rather detailed outline of our work on stress. These 
lectures have subsequently been published under the title of ‘‘The Alarm 
Reaction, the General Adaptation Syndrome, and the Role of Stress and of the 
Adaptive Hormones in Dental Medicine.’’' Furthermore, two monographs,” * 
as well as a series of Annual Reports on Stress,*** have been devoted to the critical 
survey of the voluminous world literature which deals with this subject. 
Henee, we may limit ourselves now to a discussion of our most recent investiga- 
tions on stress, which deal with what we provisionally called ‘‘the syndrome 
of endotheliomyelosis.’’ 

I want to speak to you about this subject for two reasons: (1) because, 
to my mind, the syndrome of endotheliomyelosis represents one of the most 
important links between dental and general medicine and (2) because my 
colleague, Dr. Pierre Bois, and I have now succeeded in developing a technique 
which permits us to reproduce this syndrome consistently in experimental 
animals. It is these most recent investigations by Dr. Bois and myself that I 
shall report here. ; 

It has long been suspected that, even without disseminating bacterial 
embolisms, a loealized foeus of infection may produce widespread disease 
manifestations, especially in connective tissue, joints, the cardiovascular 
system, and the kidneys. However, clarification of this field has been greatly 
handicapped by three circumstances: (1) in clinical medicine not every in- 
fected foeus is accompanied by such distant manifestations, (2) in experi- 
mental medicine no reliable method was available which would have permitted 
the consistent reproduction of the focal syndrome, (3) even when a localized 
infection produces a generalized syndrome of this type, the removal of the 
focus does not always result in a cure of the distant disease manifestations. 
It was especially the lack of a reliable technique for the production of the 
foeal syndrome that handicapped experimental research in this field. It is 
extremely difficult to elucidate the pathogenic mechanism of a malady which 
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cannot be reproduced in animals at will. We have endeavored, therefore, 
to perfect such an experimental technique, but before describing it let us 
briefly review the salient points which had come to light so far coneerning the 


focal syndrome. 


Earlier Clinical Observations on the ‘‘Focal Syndrome’’ 


Reviews.—The extraordinarily voluminous literature which deals with the 
problem of focal infection has been repeatedly reviewed.*** As we shall see, 
there are close connections between this concept and the experimental syn- 
drome of ‘‘endotheliomyelosis,’’ which we are to discuss here. 


History.—Egyptian tables which date back to 650 B.c., and which were 
found in the ruins of Nineveh, mention a disease of King Anapper-Essa which 
manifested itself by headaches and pains in the extremities. This malady could 
not be influenced by any of the treatments known at that time; yet, it disap- 
peared miraculously, soon after the royal patient had his teeth extracted upon 
counsel of his physician, Arad-Nana. During the seventeenth century, the 
French surgeon, Jean-Louis Petit, in his “Traité des Maladies Chirurgicales,” 
emphasized the pathogenic importance of dental caries in various systemic 
diseases. He pointed out particularly that these maladies can be cured best by 
extraction of the infected teeth.® 

As time went by, many physicians noted that oral and tonsillar infections 
may cause disease manifestations in distant organs, so that the discovery of this 
faet is certainly not new. However, it was the great merit of Billings’ that, in 
his classical paper entitled “Chronic Focal Infections and Their Etiologic Rela- 
tions to Arthritis and Nephritis,” he first formulated this problem with sufficient 
precision to bring it to the attention of the medical profession throughout the 
world. Those interested in the early history of focal infection will find several 
excellent reviews of it in the literature.® * 7° 


Definition.—According to Cecil and Angevine,'* focal infection may be 
defined as “a localized infection which presumably produces symptoms in other 
parts of the body and in which there are usually no demonstrable bacteria in the 
blood stream.” 

Pathogenesis.—As for the mechanism through which the focal infection 
poduces symptoms at a distance, the opinions are divided but, up to now, the 
following theories have found adherents: 


1. That there is actually some slight septicemia, in the sense that 
small numbers of microorganisms periodically enter the blood from 
the focus and cause symptoms at a distance by settling in other 
organs. 

2. That bacterial toxins, though not the bacteria themselves, 
enter the circulation from the focus. 

3. That the organism becomes hypersensitive to chemical con- 
stituents of germs enclosed in the focus. 

4. That symptoms at a distance are due to some nervous reflex.® 
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The production of rheumatic and rheumatoid changes by focal infection 
of the tonsils, for example, is most generally ascribed to hypersensitivity to 
certain strains of streptococci. It is difficult to see, however, why the same 
streptoeocei rarely eause rheumatic lesions when they settle in other organs 


or when they produce septicemia. 

It is also difficult to account for the frequently selective effect of a focus 
upon one distant organ or another (for example, the endocardium, the joints, 
or the kidney). It had been claimed that, within the focus, bacterial mutations 
can occur (for instance, in strains of streptococci) which induce a particular 
affinity for individual tissues. Allegedly, streptococci isolated from the oral 
cavity of patients suffering from diseases in certain organs produce lesions in 
the corresponding organs upon injection into animals, due to this acquired 
selective affinity. These observations could not be confirmed, however.* 

Although the concept of focal infection was widely acclaimed during the 
earlier part of this century, several investigators pointed out that it lacks a 
solid foundation. This was thought to be the case, even as regards rheu- 
matoid arthritis, which was always considered one of the most common con- 
sequences of infected foci. Thus, one systematic clinical inquiry into this 
problem led to the conclusion that ‘‘Undoubtedly there are cases of infectious 
arthritis which result from focal infections. However, as far as typical 
rheumatoid arthritis is concerned, it would appear from this study that chronic 
foeal infection plays a comparatively unimportant role.’’** 

Another group of workers” states: ‘‘In rheumatoid arthritis particularly, 
it is wise to remove tonsils which seem diseased and to treat sinus infection, 
not beeause of any proven etiological relationship, but because anything which 
improves the health of these patients seems to help their arthritis.’’ For 
various other so-called ‘‘vegetative endocrine syndromes,’’ which had been 
thought to result from focal infection, this theory has likewise been rejected.*° 

Prevailing contemporary clinical opinion is perhaps best summarized by 
Cecil’ in his Textbook of Medicine. He says: “Many thoughtful physicians... 
who originally accepted the theory of focal infection with enthusiasm, have 
watched with interest and some trepidation its rapid development in the 
various fields of medicine and are now wondering if the time has not arrived 
for the re-evaluation of the theory. Many students today question seriously 
its validity and some are quite willing to throw it completely overboard. This 
is particularly true in Europe, where the idea of focal infection has never met 
with enthusiastic acceptance. But even in America, many practitioners are 
becoming a little wearied of the theory which has been accepted as if it were 
an established fact.’’ 

Earlier Experimental Findings 

Animal experiments likewise failed to clarify this problem. In the pre- 
ceding section, we have already mentioned the failure of modern investigators 
to confirm earlier claims of special bacterial mutations in infected foci, that is, 
changes which would result in the development of microbial strains having 
selective organotropic affinities, 
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The greatest difficulty in analyzing this problem was that even those who 
apparently had obtained some such change as an endocarditis, an arthritis, or 
a nephritis in experimental animals in which bacterial foci had been produced 
could not repeat their experiments with any degree of consistency. 

However, a search through the literature revealed a few rather interesting 
experiments which definitely deserve to be mentioned here. 

In young guinea pigs, endocarditis and/or arthritis had been produced 
occasionally by daily subeutaneous injections of diverse materials, including 
various mucopolysaccharides (some of them nonantigenic), cortisone, his- 
tamine, trypsin, hyaluronic acid, gastric mucin, Friedlinder’s organism, 
polysaccharides derived from Friedlinder’s organism, infection with Kleb- 
siella, vitreous humor, ete. ‘‘Sinece the substances giving rise to the severer 
local response at the site of injection were associated with the more marked 
eardiae valvular lesions, it is not impossible that such substances may act as 
proantigens.’’* Similar endocardial and articular lesions have also been 
produced in guinea pigs by subcutaneous injections of crude polysaccharides 
from Klebsiella pneumoniae type B.? 

In rabbits sensitized with bovine serum, after subsequent repeated intra- 
venous injections with a centrifuged pleural exudate (obtained by injection 
of turpentine in donor rabbits), ‘‘characteristic perivascular granulomata 
similar to the Aschoff bodies of type C were usually induced in the myo- 
cardium.’’ Depending upon the sequence of injection with horse serum and 
exudate, various other types of Aschoff bodies also have been produced. 
Hence, ‘‘it was proposed that rheumatie-like cardiae lesions occur under the 
influence of antigen-antibody reaction and biological substances present in the 
exudate.’’** Such lesions are frequently accompanied by a type of diffuse 
glomerulonephritis, similar to that seen in acute rheumatie fever.** On the 
other hand, the development of Masugi nephritis was actually inhibited by 
injecting pleural exudate prior to the administration of the anti-rabbit kidney 
duck serum,”® although rheumatic-like lesions did occur about fourteen days 
after the injection of the antisera. ‘‘This may aid in the investigation of the 
relationships between rheumatic heart disease and diffuse glomerulonephritis.’** 

Also, in rabbits cardiae lesions closely resembling those found in rheumatic 
fever have been produced by multiple successive skin infections with several 
serologic types of Group A streptococci. However, the authors were careful 
to point out that ‘‘among the random samples of rabbits subjected to the 
described experimental procedure, only a small portion have developed these 
cardiac lesions.’ Subsequent re-examination of this problem confirmed the 
possibility of producing such lesions, but the incidence was again very low. 
Because of the morphologic similarity between these lesions in the rabbit and 
those characteristic of rheumatic fever in man, ‘‘the conclusion seems justified 
that common pathogenetic factors are operative in both this rabbit disease and 
in human rheumatic fever. And it seems probable that among various factors 
‘the pathogenesis of both abnormal conditions is attended by altered host- 
reactivity to Group A streptococci that had been induced by previous infection 
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with these microorganisms.’’** Single intrapharyngeal infections with Group 
A streptococci also may eause cardiac lesions in rabbits. These occur within 
‘a nonimmunologic 


‘ 


twenty-four hours and have therefore been aseribed to 
mechanism, ’’?8 

It must be pointed out, however, that none of these authors performed 
suitable control experiments to prove that the changes are specific for Group 
A streptococci and could not be produced by other organisms. In any event, 
the impossibility of obtaining constantly reproducible results, even with these 
streptococci, stood in the way of using such techniques for a more systematic 
study of the mechanism of focal infection. Yet, one incidental observation may 
throw some light upon this point: the rabbits which developed rheumatic-like 
changes, upon repeated inoculation with Group A streptococci also exhibited 
an unusual degree of adrenal enlargement.?® 27 

Likewise, it was noted that in rabbits repeated subcutaneous injections 
with various foreign proteins tend to produce a leukemia-like syndrome which 
was ascribed to ‘‘protein toxicosis.’’** °° Here, possible relationships to the 
focal syndrome have not been considered. Yet, it is obviously impossible to 
be certain that the repeated subcutaneous injections of foreign proteins acted 
merely by virtue of their direct systemic effects and not through the forma- 
tion of pathogenie foci. 

As far as we were able to determine, no one has ever attempted to produce 
any experimental simile of a focal infection in the rat. In the course of our 
studies with the transplantable Walker tumor No. 256, we often noted the 
development of ectopic myelopoiesis, especially in the adrenals. This was 
usually accompanied by an enormous hypertrophy of the spleen.*'-** At first 
sight, these findings may appear to be quite unrelated to the problem of focal 
infection but, as we shall see later, similar myeloid infiltrations have also been 
produced in connection with the syndrome of endotheliomyelosis, which we 
are to deseribe in this article. 

Finally, numerous experiments of Speranskii** and his school allegedly 
showed the possibility of producing various types of focal ‘‘neurodystrophic 
disturbanees’’ in distant organs by the experimental introduction of croton 
oil into the dental pulp of dogs. This was ascribed to disturbances resulting 
from irritation of the dental nerves. However, in subsequent attempts to 
repeat these experiments, no change was obtained other than local reactions 
(gingivitis, dental granuloma) at the site where the croton oil was applied.* 


It is not within the scope of this survey to discuss all experimental at- 
tempts to produee—quite independently of the focal syndrome—rheumatie 
fever or nephritis by the injection of microbes, viruses, foreign proteins, ete. 
However, an excellent review of this field by Murphy* shows how inconsistent 
and confusing the results have been. Although nephritie and/or rheumatic- 
fever-like lesions occasionally have been produced by various methods, it has 
been impossible to devise a technique which would induce such lesions with 
absolute regularity. Furthermore, authors interested in this type of study 
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generally neglected the possibility that topical tissue reactions, at the site of 
the injections, may have played a decisive role in the pathogenesis of the 


lesions obtained. 
Personal Observations 


In one of our experiments designed to analyze the manifestations of 
somatotrophie hormone (STH) overdosage, the hormone was administered in 
Freund’s adjuvant (as distributed by Difeo Laboratories). This is made up 
by mixing 8.5 ml. of ‘‘Bayol S’’ (a light paraffin oil) with 1.5 ml. of ‘‘Arlacel 
A’’ (Mannide mono-oleate). The resulting product is called ‘‘inecomplete 
adjuvant.’’ This mixture can be transformed into the ‘‘complete adjuvant’’ 
by the addition of 5 mg. of heat-killed Mycobacterium butyricum, For various 
serologic experiments, it is advantageous to mix thoroughly an aqueous solution 
of a vaccine or antigen with equal parts of this adjuvant, thus obtaining an 
emulsion of an aqueous, within an oily, phase. 

When so administered—either due to an increased antigenic effect or 
merely because of delayed absorption—various serologic and hypersensitivity 
responses can be obtained more readily than if the same material were merely 
injected as an aqueous solution or suspension. 

We treated a large series of female Sprague-Dawley rats—consisting of 
groups of no less than ten animals (average body weight, 160 grams) 
for each dose level—with daily subcutaneous injections of 1 to 4 mg. of STH, 
administered in 0.2 ml. of the adjuvant-water emulsion. The animals were 
conditioned for STH overdosage by unilateral nephrectomy and the sub- 
stitution of 1 per cent sodium chloride instead of drinking water, because our 
objeet was to see whether the above mentioned STH overdosage syndrome 
could be obtained more readily if the hormone preparation were given in 
adjuvant rather than in water. 

Under these circumstances, STH given in either complete or incomplete 
adjuvant caused marked local irritation. At the same time, virtually all 
animals receiving 2 mg. or more of STH per day developed, within fifteen to 
twenty days, a syndrome of polyuria, renal and cardiac lesions, hypertrophy 
of the spleen with intense myeloid tissue proliferation, and adrenocortical 
enlargement. In these respects, the changes were similar to those produced by 
subeutaneous injections of STH in water. However, the organ changes de- 
veloped much more rapidly and the cardiac lesion was not so much a myo- 
carditis with periarteritis, but rather an acute proliferative parietal and 
valvular endocarditis. The most striking changes were the results of endothe- 
lial proliferation (especially in the endocardium and the renal glomeruli), and 
of myeloid tissue growth (especially in ectopic locations, such as the spleen, 
renal pelvis, and adrenals). For lack of a better name, we therefore propose 
to refer to this syndrome provisionally as an ‘‘endotheliomyelosis.’’ The 
adrenals of rats exhibiting this syndrome were enlarged and the cortical cells 
became replete with hyalin, PAS-positive cytoplasmic granules. In view of 
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the pronounced inflammatory changes elicited by STH when so administered, 
this picture of endotheliomyelosis reminded us of the focal infection syndrome, 
but we had no definite evidence of an actual infection. 


Agents Capable of Eliciting the Syndrome of Endotheliomyelosis.—In 
order to determine the specificity of this reaction, we then administered 2 to 4 
mg. per day of hypertensinogen, globin, casein, horse serum, bactopeptone, 
and gamma globulin, under similar conditions, in Freund’s incomplete adjuvant. 
Globin, casein, and hypertensinogen also produced a similar syndrome of endo- 
theliomyelosis, while the other substances mentioned were ineffective. It was 
striking, however, that the compounds which caused the most pronounced 
local reaction at the site of injection were also most effective in producing 
cardiovascular, renal, and adrenal changes. 

We then repeated similar experiments, using lyophilized thymus, lyophil- 
ized liver, and lyophilized spleen tissue of calves (always at the daily dose of 
2 mg. in 0.2 ml. of Freund’s incomplete adjuvant). All these substances proved 
to be effective in producing the syndrome, while trypsin and thyroxin were 
ineffective. Here again, all the substanees which elicited changes in distant 
organs also produced a marked local inflammation. Trypsin, at the high dose 
used, caused instant dissolution of the tissues, resulting in large open wounds 
at the site of injection, but no actual inflammatory reaction; correspondingly, 
it failed to elicit the syndrome of endotheliomyelosis. 

We then wondered whether the adjuvant is really indispensable. To 
verify this, we administered kaolin (20 per cent in water), mustard powder (20 
per cent in water), formalin (4 per cent in water), and croton oil (5 per cent 
in sesame oil). Again, all these substances were given daily subcutaneously, in 
0.2 ml. of solvent, to groups of at least ten female Sprague-Dawley rats 
(average body weight 160 grams) sensitized by unilateral nephrectomy and 
sodium chloride supplements. All these irritating substances produced marked 
.ocal inflammatory changes at injection sites. However, although in some 
animals of each group the syndrome of endotheliomyelosis developed in a 
characteristic way, the incidence was much less regular than in the previous 
experimental series, in which various protein solutions (STH, casein, globin, 
lyophilized tissues) were administered in Freund’s adjuvant. It therefore oc- 
curred to us that perhaps accidental contamination of the protein solutions 
(which are better media for microorganisms) may have been of pathogenic 
importanee. It is evident that, if the same protein solutions are constantly 
used for daily injection, they ean readily become contaminated with microbes 
carried by the injection needles from the rats into the solutions. This view 
reeeived further confirmation from the subsequent observation that protein 
solutions left open in the laboratory for a week or more became extraordinarily 
effective in producing endotheliomyelosis at the same time that they began 
to undergo putrefaction. This would also explain the fact that administration 
of any of these solutions in Freund’s adjuvant greatly increases their efficacy 
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in producing the syndrome, since it had long been noted that various effects of 
different microorganisms are increased if the germs are administered in 
adjuvant. 

So far, it has not been possible to reproduce the syndrome of endothelio- 
myelosis with any one microbe administered in pure culture (even if given in 
Freund’s adjuvant). It is possible that we have not used the most effective 
germs, or that mixed infection with various types of bacteria is necessary in 
order to produce the syndrome. We hope to report shortly on the bacterio- 
logie aspects of the problem (now under systematic study in cooperation with 
Dr. Paul Dionne), so that we need not go into these questions further here. At 
this time, we wish merely to outline a reliable technique for the experimental 
production of endotheliomyelosis and deseribe the salient clinical and mor- 
phologic features of this type of focal syndrome. 

Standard Technique for the Production of the Syndrome.—<Although, as 
outlined previously, endotheliomyelosis can be produced in various ways, we 
eventually adopted the following technique as the simplest and most reliable 
procedure which, in our experience, constantly resulted in the classical syn- 
drome (endocarditis, ectopic myelopoiesis, PAS-positive granules in the 
adrenals, polyuria, and nephritis). 

Female Sprague-Dawley rats, with an initial body weight of about 100 
grams, are unilaterally nephrectomized and henceforth given exclusively 1 
per cent sodium chloride as a drinking fluid. Immediately after the operation, 
they receive daily subeutaneous injections on the back of 0.2 ml. of a 4 per 
eent casein solution thoroughly mixed with equal volumes of Freund’s 
adjuvant. This solution is placed in a bottle provided with a rubber stopper 
and material is withdrawn from it for injections daily, without sterility pre- 
cautions. Under these conditions, the accidental contamination through the 
needle used for the injection of the rats invariably caused a typical syndrome 
of endotheliomyelosis in all animals within ten to fifteen days. The first 
clinical manifestations of it were the development of local nodules at the 
injection sites, polyuria, and dyspnea with cyanosis of the skin. 

Apparently, solutions thus prepared for injection represent an ideal 
medium for the development of the kind of microbial flora which is most 
reliably conducive to the development of endotheliomyelosis. Although it has 
not yet been possible to characterize this flora fully, the technique gives more 
reliable results than any other procedure in which the injected material is 
subject to a more rigid control. Such purely empirical procedures do not ap- 
peal to the scientific mind. However, until we learn more about the mecha- 
nisms which induce activity in such protein adjuvant solutions, we shall have 
to be content with this technique, merely because it gives the best results. It 
must be remembered that the mixture so successfully developed by Freund 
as an adjuvant of serologic reactions is also based on pure empiricism and 
this did not detract from its value in medical research, 
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Fig. 1.—Cardiac changes in endotheliomyelosis. A, Low magnification of mitral valve 
on the twelfth day of treatment with 4 mg. per day of contaminated casein in adjuvant. Both 
leaflets of the valve are greatly swollen, due to endocardial vegetations. A hyalin thrombus 
is in the area delimited by a square. B, High magnification of the partly hyalinized fibrinous 
leposit in the area delimited by a square in A. OC, Periarteritis nodosa with ring-shaped 
iyalin deposits in the intima of various cardiac arteries in a rat treated with 2 mg. per day 
f contaminated globin in adjuvant for thirteen days and killed ten days after the last injec- 
ion. D, High magnification of an artery from the heart shown in C, Note intense hyalin 
leposition on one side of a small arteriole. 





SELYE AND BOIS 0. S., 0. M., & O. P. 
January, 1957 


Description of the Syndrome.—The most constant and pronounced lesions 
of endotheliomyelosis were those seen in the endocardium. Here, inflammation 
with intense cellular proliferation and edema developed, both in the valves and 
in the lining of all cardiac cavities, particularly in the auricles. Many of the 
proliferating cells exhibited the characteristics of Anitschkow’s ‘‘caterpillar’’ 
cells. There was also a great tendency toward erosion of the surface endothe- 
lium, with hyalin necrosis and fibrinous thrombus formation. This endocarditis 
led to marked dyspnea and cyanosis. All these changes are very similar to 
those seen in man during severe acute rheumatic fever. They differ rather 
sharply from the cardiac lesions produced by STH (in water) or by desoxy- 
corticosterone acetate (DOC-Ac) in similarly conditioned rats. These hor- 
mones, as well as the ‘‘endocrine-kidney’’ operation, rarely cause endocarditis, 
but tend to produce hyalinized myocardial nodules surrounded by granuloma 
cells, as well as periarteritis nodosa of the heart. On the other hand, in the 
syndrome of endotheliomyelosis, such myocardial and periarteritic lesions are 
rarely seen, and if they occur they develop only during the chronic stage, when 
the acute endocardial lesions are beginning to heal. 

In the kidney we noticed a marked dilatation of the convoluted tubules, 
often with hyalin-cast formation and enlargement of the glomeruli. The 
glomerular capillaries were dilated and frequently contained PAS-positive 
hyalinized material. Great cellularity and swelling of the endothelial cells 
were also evident in most of the renal corpuscles. Less frequently, we observed 
infiltrations with inflammatory cells in the glomeruli, as well as in the stroma 
around the tubules. These changes are suggestive of an early nephritis; they 
are usually accompanied by marked polyuria. 

Very characteristic changes were also observed in the adrenal cortex. 
Here hyalin, eosinophilic, PAS-positive granules accumulate within the eyto- 
plasm, especially in the outer fasciculata and glomerulosa layers. These 
granules are very similar to those previously produced with various steroids, 
particularly methylandrostenediol (MAD). 

Occasionally, individual cells in various parts of the adrenal cortex tend 
to become more diffusely impregnated with slightly PAS-positive material and 
then they undergo necrosis. Sometimes larger foci of necrosis are detectable 
in the adrenal cortex, and these may be of sufficient dimensions to be macro- 
seopically visible. After twenty days or more, islets of myeloid tissue tend to 
develop, especially along the corticomedullary border line. 

In the spleen, the great predominance of myeloid elements and a con- 
siderable proliferation of megakaryocytes are especially striking. 

The liver tends to be enlarged and occasionally may also contain small 
foci of myeloid tissue. The sinusoids and veins of the liver show signs of 


pronouneed stasis. 


A nomalike progressive ulcer developed occasionally around the upper 
incisors of the rats, together with a more diffuse inflammation of the oral and 
nasopharyngeal mucosa. 
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—Cardiac, renal, and adrenal changes in endotheliomyelosis. A, Typical Anitsch- 

i " cells from the connective tissue near the aortic valve of the heart. 

greatly enlarged and inflamed glomeruli, with accumulation of proteina- 

‘ial in Bowman's capsule and numerous hyalin casts. C, Myeloid infiltrations at the 

corticomedu junction in the adrenal. D, PAS-positive granules in the outer fasciculata 

of the adrenal. A cell with a particularly large granule and one containing two small granules 

are specially marked. (All tissues on this plate come from rats treated in the same manner 
as that shown in Fig. 1, C.) 
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During certain periods of treatment, fever (up to 104° F.) was noted in 
many of the animals. 

The serum polysaccharides (determined by the method of Shetlar and 
associates*’) were markedly elevated (270 to 400 mg. per cent, as compared with 
155 to 190 mg. per cent in the controls) in one characteristic group treated with 
contaminated easein. This is interesting because the PAS-positive granules in 
the adrenals are also presumed to be polysaccharides. 

The sites of injection invariably showed a central focus of necrosis, sur- 
rounded by a marked inflammatory reaction. Necrotiec foci were absent or 
inconspicuous only when STH was used to elicit the syndrome of endothelio- 
myelosis. 

The Dynamics of the Syndrome.—The next problem will be how to elucidate 
the dynamics of this syndrome. Its most characteristic components are: (1) 
endocarditis, (2) nephritis-like renal lesions, (3) adrenal changes which are 
not merely nonspecific manifestations of stress (for example, PAS-positive 
granules), and (4) a marked tendency toward ectopic myelopoiesis, especially 
in the spleen, adrenals, and liver. 

Probably further work will show other manifestations which likewise 
betong to this syndrome, but even these four very characteristic and con- 
stantly reproducible lesions can serve as a useful basis for the experimental 
analysis of the interrelations between them. 

The problem is very similar to that with which we were confronted when 
we began our work on the general adaptation syndrome. At that time, the 
‘‘elassical triad’’ of the alarm reaction—(1) adrenocortical enlargement, (2) 
thymicolymphatie involution, and (3) gastrointestinal ulecers—served as a 
basis for the analysis of the stress syndrome. It helped us to elucidate part 
of the underlying mechanism, although subsequent studies showed many other 
changes which likewise belong to the general adaptation syndrome. 

With regard to the syndrome of endotheliomyelosis, this type of analytic 
work has merely begun. However, a few interesting facts have already come 
to light. These may be summarized as follows: 


1. It has been possible to show that, in rats not sensitized by 
unilateral nephrectomy and an increased sodium chloride intake, focal 
infection is still capable of producing endocarditis and myeloid tissue 
proliferations, but the renal lesions are much less evident and there 
is no, or only very slight, polyuria. 

2. As might be expected, adrenalectomized animals are extremely 
sensitive to foeal infection and mortality among them is high, even if 
comparatively large doses of ecorticoids are given as substitution 
therapy. In maintaining life, cortisol acetate (COL-Ac) is much more 
effective than DOC-Ac, and the best results are obtained by combined 
treatment with COL-Ae + DOC-Ae. Apparently, both mineralo- and 
gluco-corticoids play important roles in maintaining the resistance of 
animals so treated. Yet, in our experience, even combined administra- 
tion of the two types of corticoids did not equal the efficacy of intact 
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adrenal tissue, since it never succeeded in restoring the resistance of 
adrenalectomized animals to the high tolerance level of intact rats. It 
is possible that hormones other than DOC-Ac- and COL-Ac-like sub- 
stanees are necessary for optimum resistance. Perhaps the character- 
istic PAS-positive granules in the cortical cells of rats with the focal 
syndrome reflect the biosynthesis of some special corticoid. 

3. In animals with intact adrenals, STH greatly facilitates the 
production of endotheliomyelosis by various agents. 

4. The structure of the pathogenic focus is obviously of the 
greatest significance. This is clearly indicated by the fact that various 
contaminated protein solutions, which are ineffective when injected 
subeutaneously as such, become highly efficacious when administered 
with adjuvant. It is also noteworthy that even sudden flooding of 
the blood with such contaminated proteins, by intravenous injection, 
does not elicit the syndrome of endotheliomyelosis; it merely produces 
multiple abscesses as a result of septicemia. This is particularly note- 
worthy, sinee the only other reliable means for the production of acute 
endocarditis in the rat is the injection directly into the blood of 
various types of streptococci. Even these germs produce endocarditis 
with any degree of regularity only after intracardiac inoculation.** *° 
When injected intravenously, endocarditis is obtained only if the 
animals are previously exposed to high altitude, a procedure which 
can produce some degree of endocardial damage in itself.*° 

5. A great deal of evidence has been accumulated in the litera- 
ture to show that Group A hemolytie streptococci play a specifie role 
in producing rheumatic fever and cognate lesions in man and in ex- 
perimental animals. In this respect, it is significant that, although 
our contaminated protein solutions contained a variety of microorgan- 
isms (Escherichia coli, Achromobacter, Pseudomonas pyocyanea, Kleb- 
siella, Proteus, Paracolobactrum), it was impossible to demonstrate the 
presence of any streptococci in our most active preparations.* 

6. The distant effects of a pathogenic focus may outlast its exist- 
ence. As we said before, periarteritie changes may develop after dis- 
continuation of a transitory treatment with contaminated casein. 
Occasionally, we also noted that polyuria may continue indefinitely 
after the contents of an infected focus are eliminated through the 
skin and nothing but a sear remains. Such vascular and renal 
changes are then truly ‘‘metafocal,’’ in the same sense as certain 
sardiovascular and renal changes developing after discontinuation 
of a transitory corticoid treatment are ‘‘metacorticoid.’’ 


All these data clearly indicate that the structure of the infected focus 
plays a decisive role in determining whether or not the syndrome of endothe- 
liomyelosis will result from infection. We may conclude, therefore, that in 


; *We are greatly indebted to Dr. Paul Dionne for the identification of these microorgan- 
isms. 
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this syndrome we have a true simile of a type of focal infection. Up to now, 


our main endeavor was to develop an experimental technique which permits 


the consistent reproduction of a focal syndrome. This has been accomplished, 


but our procedures are still largely empirical. Further work will now have 


to show what pure microbial cultures or microbial products are capable of 
producing such systemic reactions, what topical-adjuvant procedures are most 
efficacious, and what host responses (hormonal reactions, serologic responses, 
ete.) are involved in the pathogenesis of the focal syndrome. 


This work was subsidized (in part) by a Consolidated Grant from the National Research 
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Schering Corporation: Cortate 

Pfizer Laboratories: Cortril 

The Armour Laboratories: Somatotropin 
Ciba Company Limited: Methylandrostenediol 
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OBSERVATIONS ON THE USE OF ADRENOCHROME IN DENTAL 
PRACTICE 


EpwIn W. Roserts, D.D.S., Houston, TExas 


DRENOCHROME, an oxidation product of adrenaline, represents a new 
type of hemostatic agent whose primary action is directed at the 
integrity of the capillary wall. Adrenochrome in itself is a very unstable 
compound, and for this reason is supplied in its stable monosemicarbazone 
form. To bring about increased solubility, this derivative is combined with 
sodium salicylate to form the compound, adrenochrome monosemicarbazone 
sodium salicylate complex.* 

The action of adrenochrome is purportedly a correction of excessive 
capillary permeability to a more normal physiologic equilibrium, There is 
reason to believe, however, that even in the presence of capillaries with 
‘‘normal’’ permeability a hemostatie action will be attained. Pulaski, Reichel, 
and Voorhees report that there is no action on the blood clotting mechanism 
or its components, but preliminary observations on shed dog blood show 
quicker fibrin strand formation after the administration of adrenochrome. 

Adrenochrome is supplied in ampule, tablet, and syrup form as Adrenosem 
Salicylate. Each ampule contains 1 ¢.c. of solution and represents 5 mg. of 
adrenochrome. The tablets are supplied in both 1 and 2.5 mg. forms, and the 
syrup contains 2.5 mg. per teaspoonful. Although reported by others** as 
being free of toxie reactions, Adrenosem has been observed to be painful on 
intramuscular injections, which would be indicative of an irritant solution. 
Observations on the use of the syrup and tablet forms, however, have shown 
no unfavorable reactions in any of the patients receiving either form of 
administration and, in my opinion, these represent the most ideal forms of 
administration in dental practice. Visual observation of the gastric mucosa 
of an excised dog stomach showed no irritation after forty-five minutes when 
the syrup of Adrenosem was fed by means of a stomach tube. 

A study of minimal dose effectiveness of adrenochrome has not been 
established, but complete cessation of profuse capillary bleeding eighteen 
minutes after the intramuscular injection of 1 ¢.c. of Adrenosem has been 
observed in a case of postextraction hemorrhage. Satisfactory hemostasis 
following the administration of one 2.5 mg. tablet or one teaspoonful of 
Adrenosem one hour preoperatively has been reported by Kingsbury and 
Young.’ In this study it was found that a more pronounced and desirable 
hemostatic effect was obtained if the dose of the syrup or tablet form was not 


*Adrenosem Salicylate, S. E. Massengill Company, Bristol, Tennessee. 


52 





ROBERTS: ADRENOCHROME 


IN DENTAL PRACTICE 


ORAL SurG., ORAL MED., AND ORAL PATH 


JANUARY, 1957. 


Fig. 3. Fig. 4. 
Fig Control site, 
the teeth. 


Fig. 2.—Control site, 
Fig. 3.—Test 
the teeth. 


Patient K. M., 


site, Patient kK. M 


Patient K. M., showing operative site immediately after removal of 
Adrenosem 


showing the sponges used and teeth removed. 
M., showing operative site immediately after 
Salicylate, 1 


E removal of 
1 cc., given intramuscularly one-half hour before surgery. 


Fig. 4.—Test site, Patient K. M., showing the sponges used and teeth removed. 





ROBERTS: ADRENOCHROME ORAL SurG., ORAL MED., AND ORAL PATH. 
IN DENTAL PRACTICE JANUARY, 1957. 


immediately after removal of 
hours, beginning 


Patient K. M., showing operative site 
Adrenosem Salicylate given every two 


Fig. 5 -Test site, 
the teeth. Two teaspoonsful syrup 
four hours before appointement time. 

Fig. 6.—Test site, Patient K. M., showing the sponges used and teeth removed. 

Fig. 7.—Control site, Patient A. G., showing bleeding immediately after gross scaling. 
_ Fig. 8.—Test site, Patient A. G., showing bleeding immediately after gross scaling. 
Patient has received one 2.5 tablet Adrenosem Salicylate every two hours for four doses. 
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less than 5 mg. every two hours beginning four hours before the dental 
appointment. In view of the freedom from any distressing reactions to the 
patient, the syrup or tablet form of administration is recommended in all 
sases involving prophylactic administration for anticipated excessive bleeding. 
Parenteral administration is recommended only for cases of postextraction 
hemorrhage where rapid onset of hemostasis is essential. 

In this study the hemostatic action of adrenochrome was compared, 
where possible, with a normal control side. In surgical procedures where 
bleeding was of considerable amount, a quantitative estimation of bleeding 
was made by using 2 by 2 inch gauze pads to absorb as much blood as pos- 
sible during the whole procedure. In each instance, photographs were made 
of (1) the operative site, to show the amount of bleeding, and (2) the total 
number of sponges used, from which our estimate of bleeding was made. In 
sealing procedures, where bleeding was not as excessive, photographs were 
made of the undisturbed bleeding at the site of scaling. The method used 
here is admittedly a crude one, but it is a method which fits ideally into a 
busy appointment schedule. 

The following cases are intended to show typical procedures where 
adrenochrome may be used in dental practice and the relative effectiveness 
of its use. 

Case 1.—W. B., a well-developed white man, aged 36 years, came to the office for 
extraction of the upper right second and third molars. The tec‘h were anesthetized and 
removed without complications. For prosthetic purposes, a sizeable portion of fibrous 
tissue was removed from the posterior tuberosity. The socket areas were packed with 
Gelfoam and the edges of the gingiva were approximated and sutured. There was 
moderate bleeding throughout the entire procedure. The patient was instructed to bite 
on gauze pads after completion of the operation. Upon dismissal, bleeding was controlled 
and further postoperative instructions were given. Four hours later the patient called 
and stated that shortly after returning to his office, bleeding had commenced once again 
and biting on gauze pads was not successful in stopping the bleeding. The patient was 
instructed to return to my office, where examination of the operative site showed a free 
and constant oozing of blood from the posterior tuberosity area. An intramuscular in- 
jection of 1 ¢.c. of Adrenosem was given and fresh gauze pads were placed. Jhe pads 
were quickly saturated, necessitating frequent changing. Fifteen minutes after the 
injection, the last pad was placed. This pad was checked again eighteen minutes after 
the injection, and only a slight blood tinge was found on the pad. The posterior tuberosity 
area now showed complete cessation of bleeding. There was no .recurrence of bleeding 
from the operative site. 


Case 2.—K. M., a 32-year-old white woman, presented to the office for consultation 
regarding her upper teeth. Examination revealed that all remaining upper teeth were 
extensively involved with dental decay. Extraction and immediate denture placement 
were advised. This case is presented as a control to show that equal hemostasis can be 
attained with the syrup form of administration as compared to the injectable form, 
rapidity of onset of hemostasis being the only differing factor. 

The upper left premolars and first molar were removed according to standard pro- 
cedure, without complications. Fig. 1 shows the operative site immediately after removal 
of the teeth. Notice the shiny appearance of the blood, which imparts a definite “fluid- 
like” consistency of the blood. Fig. 2 shows the sponges used and the teeth removed. 
As can be seen from these slides, there was a minimal amount of bleeding throughout the 
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For extraction of the upper right premolars and first molar, the patient re- 


procedure. 
Thirty minutes after the injection, the 


ceived 1 ¢.e. of Adrenosem intramuscularly. 
teeth were removed. Fig. 3 shows the operative site immediately after removal of the 
teeth. Notice the dull gloss of the blood, which gives the appearance of a firmer con- 
sistency, and notice also how the blood swells to the socket margin without “spilling 
over.” Fig. 4 shows the sponges used and the teeth removed (Compare with Fig. 2). The 
anterior teeth were removed after the patient had received syrup Adrenosem Salicylate, 
two teaspoonsful every two hours beginning four hours before the dental appointment. 


The patient, therefore, received 30 mg. adrenochrome orally. Fig. 5 shows the area 


immediately following tooth removal. 
as compared to the “fluidlike” consistency seen in Fig. 1. 
Compare this with Fig. 2 to see the reduction in bleeding and 


Again notice the firmer consistency of the blood, 
Fig. 6 shows the sponges used 


and the teeth removed. 


with Fig. 4 to see a reduction comparable to that obtained with parenterally administered 


Adrenosem. 
a noticeable reduction in bleeding, even though bleeding was 


This case demonstrates 
It would be logical to assume that minimal 


minimal without the use of adrenochrome. 
bleeding is associated not only with good blood coagulation and spontaneous hemostasis, 
but also with capillaries of “normal” permeability. It would seem, therefore, that capil- 
laries of abnormal permeability are not a prerequisite for adrenochrome to be effective. 


Case 3.—A. G., an 18-year-old white girl, came to the office for routine examination. 
Oral examination revealed extensive gingival inflammation and calculus formation. The 
patient’s history revealed frequent “bleeding of the gums.” As gross scaling procedures 
are accompanied by excessive bleeding, it was decided 
To 


in inflammatory gingival conditions 
in this case to test the effectiveness of adrenochrome in reducing the bleeding. 
eliminate any beneficial action of better oral hygiene on gingival bleeding, the patient 
was instructed to continue with her same habits and hygiene until after the test side 
Fig. 7 shows the lingual surfaces of the upper left quadrant immediately 
after gross scaling. Extensive bleeding is evident. Notice that the lingual surfaces and 
occlusal surfaces of all the teeth in this quadrant are covered with a film of blood. Fig. 
8 shows the results of the same scaling procedure on the upper right quadrant after the 
patient had received one 2.5 mg. tablet of Adrenosem Salicylate every two hours for four 
Notice now that the shed blood is limited mainly to the gingival margins. A 


had been scaled. 


doses. 


reduction in bleeding is quite evident. 
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PLASMA THROMBOPLASTIN ANTECEDENT (PTA) DEFICIENCY 
AND ORAL SURGERY 


NoRMAN TRIEGER, D.M.D.,* AND JosePH J. McGovern, M.D.,** Boston, Mass. 


HE extraction of a tooth may be looked upon as a valid, though hazardous, 

test of deranged coagulation of blood. The normal patient responds 
rapidly with retraction of the severed vessels, and coagulation is completed 
in a few minutes. Moderate oozing may continue for several hours, A mild 
disorder of coagulation may first be suspected by the dentist who observes 
jellylike clot formation and prolonged, though not necessarily profuse, bleed- 
ing for several days following extraction. 

The many weil-documented cases of classical hemophilia are familiar to 
most dentists. In this condition, the bleeding stops at first, only to continue 
to ooze for want of one of the components of the clotting mechanism—anti- 
hemophilie globulin (AHG)." 

Recently, several other equally important components have been identi- 
fied and persons with single and multiple deficiencies have been studied. 
These other components include platelets, factor V (labile factor), factor VII 
(stable factor), plasma thromboplastin component (PTC),? plasma thrombo- 
plastin antecedent (PTA), and others.* 4 

This report deals with the identification of a rare coagulation disorder, 
PTA deficiency, in a patient who had prolonged bleeding following a rela- 
tively minor oral surgical procedure. 


Case Report 


J. M. (MGH #625900), a 13-year-old white boy, was first seen in the emergency 
ward complaining of acute swelling, of one day’s duration, of the lower right jaw. A 
diagnosis of acute alveolar abscess involving the lower right first molar was made and 
treatment consisting of aqueous penicillin, 200,000 units intramuscularly every four hours, 
and streptomycin, 250 mg. intramuscularly every six hours, was instituted, 


Laboratory Studies on Admission.—Blood tests revealed hemoglobin, 14.2 grams; 
white blood count, 7,400; differential count—polymorphonuclear leukocytes 84 per cent, 
lymphocytes 8 per cent, monocytes 6 per cent, and eosinophiles 2 per cent. The platelets 
and red blood cells appeared normal. The clotting time, bleeding time, and prothrombin 


time were normal. Routine urinalysis was negative. 


From the Oral Surgical Service and the Hematology Laboratory of the Children’s Medical 
Service, Massachusetts General Hospital, and the Department of Dental Medicine and Pedi- 
atries, Harvard Medical School. 

This study was supported in part by the American Cancer Society, Institutional grant 
to the Massachusetts General Hospital. 

*Resident, Oral Surgical Service, Massachusetts General Hospital; Research Fellow in 
Dental Medicine, Harvard School of Dental Medicine. 

**Assistant, Children’s Medical Service, Massachusetts General Hospital; Assistant in 
Pediatrics, Harvard Medical School. 


vv 





TRIEGER AND MC GOVERN O. S., O. M., & O. P. 


January, 1957 


Family History.—The patient is one of three siblings. His youngest brother tends 
toward prolonged bleeding following minor mishaps. The maternal grandmother suffered 
from severe epistaxis requiring the nose to be packed repeatedly. In 1948 the patient’s 
mother had multiple tooth extractions under general anesthesia. At that time, the opera- 
tion had to be discontinued because of excessive hemorrhage. At a later date, her four 
The mother reports normal 


remaining third molars were removed without incident. 
The father gave no his- 


menstrual periods and no significant post-partum hemorrhage. 
tory of abnormal bleeding. 


Past History.—The patient has had severe and recurrent epistaxis as often as twice 
a day, since early childhood. In 1949, when the patient was 7 vears old, a tooth was ex- 
tracted by the family dentist; this procedure was followed by nausea, vomiting, and hem- 
The boy was referred by his dentist to the dental clinic and was admitted to the 


orrhage. 
Twelve markedly carious 


hospital for multiple extractions under general anesthesia. 
The postoperative period was marked by persistent bleed- 
Thrombin cones and pressure, and sponge pressure with 
After the second day the bleeding stopped spon- 


deciduous teeth were removed. 
ing from extraction sockets. 
Adrenalin, did not stem the bleeding. 
taneously. 

In 1950, at the age of 8, the patient was treated at another hospital for a compound 
fracture of the left leg following an auto accident. The mother was told at this time that 
the patient was a ‘‘bleeder.’’ 

In 1953, the boy lacerated the right commissure of his upper lip and required hos- 


7 


Bleeding at this time was described as ‘‘ aggressive. 


pitalization and suturing. 

Course in Hospital During Present Admission.—X-ray examination revealed multiple 
carious teeth and on the following day, under general anesthesia, seven teeth were ex- 
tracted and approximately 10 ¢.c. of purulent material was expressed from the socket of 


the lower right first molar. On the afternoon of the operative date, active oozing from 
the sutured and nonsutured extraction sites was found. 

On the second postoperative day, an abnormal, rather mucoid, jellylike clot was noted 
in the operative areas. A hematologic consultation was requested and, on the basis of the 
admission laboratory data, a normal coagulation mechanism was presumed and only local 
pressure was advised, The clot remained soft, mucoid, and jellylike with continued 
oozing; the flow stopped with the application of pressure and topical thrombin, but only 
temporarily. 

On the third postoperative day, bleeding had finally ceased and the swelling was 
markedly improved. Temperature was normal and the patient was discharged, to be 
followed in the outpatient department. 

The follow-up studies revealed a normal prothrombin consumption test, but an ab- 
normal thromboplastin generation test, characteristic of PTA deficiency. Fresh whole 
blood was the recommended treatment for prophylaxis or actual bleeding. 


Second Admission.—Several weeks following discharge from the hospital, the patient 
returned to the dental clinic for extraction of a tooth which had become cariously exposed. 
At this time, he was given 350 ¢.c. of fresh whole blood and the tooth was extracted under 
local anesthesia, without suturing of the socket. Simple gauze sponge pressure was suf- 
ficient to secure hemostasis. Several hours postextraction, a firm retracted clot was present 
and the patient was discharged home. 


Discussion 


A. Laboratory Aspects.—Diagram 1 presents a simplified version of the 
current concept of coagulation. 
‘ All the components listed in Phase I of the clotting cycle are needed to 
form thromboplastin which, in turn, is necessary for the second phase of 
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clotting (that is, the change from prothrombin to thrombin) to occur. Throm- 
bin is necessary for the third phase of clotting, which is the production of a 
fibrin clot from fibrinogen. 

The deficient factor in this case, PTA, is a protein (probably a globulin), 
inactivated by heating to 60° C. for twenty minutes. It is present in serum, 
it is not consumed by the coagulation process, and it is present in Seitz-filtered 
and Barium sulfate-treated plasma and serum. 


Platelets \ Prothrombin 


Caleium Fibrinogen 


\. THROMBOPLASTIN 
Thrombin ——-—————> 


Fibrin 


~PhaseI : ~ Phase II Phase IIT 





Diagram 1. 


The characteristic laboratory findings in PTA deficiency are: (1) pro- 
longed clotting time; (2) normal plasma prothrombin time; (3) abnormal pro- 
thrombin consumption (in mild eases, it may be normal); and (4) defective 
thromboplastin generation. 


Table I lists the important laboratory findings in this case. 


TABLF I 


PATIENT J. Mo. ~ NORMAL VALUES _ 


Hemoglobin > ; : ca 142Gn. i 15 Gm. 
7 


Bleeding time 7 minutes minutes 
Platelet count (phase micros- 
copy ) 300,000/e.mm. 250 to 350,000/e.mm. 
Clot retraction Complete in 1 hour Complete in 1 hour 
Clot lysis in 24 hours None None 
Clotting time (modified Lee- 
White) 17 minutes Up to 20 minutes 
Prothrombin time (one-stage, 
Quick ) 13 seconds 13 seconds 
Serum prothrombin consump- 
tion (1 hour) 90% consumed 85% to 100% consumed 
Thromboplastin generation Maximum 8 minutes Maximum in 2 to + minutes 
(never reached normal) 





Clotting time: This is a relatively insensitive test of the clotting mech- 
anism, and a normal value does not rule out the possibility of a clotting defect. 
The clotting time, nevertheless, does bear some relationship to the type of 
deficiency. The normal clotting time in our patient tended to rule out classi- 
cal hemophilia (AHG deficiency), in which condition clotting times usually 
range from thirty to seventy-five minutes, whereas in PTC or PTA deficiency 
the clotting times are usually under thirty minutes. 

The one-stage prothrombin time of Quick: This test measures not only 
prothrombin activity, but also the accelerator factors V and VII. When a 
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normal prothrombin time value is obtained, as in this case, one can safely 
assume that the accelerator factors are also present in adequate quantities 
and that fibrinogen is not low. 

Prothrombin consumption test: This test is a measure of the amount of 
prothrombin remaining in the serum one hour after clotting. Almost all the 
prothrombin is utilized in the clotting process. The normal person has only 
about 10 to 15 per cent remaining in the serum sixty minutes after clotting. 
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Fig. 1.—Thromboplastin generation curves. The maximum amount of thromboplastin is 
normally generated after three to five minutes of incubation. In contrast, subjects with 
deficiencies of PTA, PTC, and AHG, respectively, require increasingly longer periods of incuba- 
tion before reaching maximal thromboplastin generation. 








hy Control 





The finding of residual serum prothrombin, in amounts greater than 10 to 15 
per cent, implies defective thromboplastin production. As a rule, a normal 
prothrombin consumption test almost automatically rules out the existence of 
a severe thrombocytopenia or a marked deficiency of any other of the com- 
ponents which form thromboplastin. Mild deficiency states can exist, how- 
ever, even in the presence of a normal prothrombin consumption test. The 
normal prothrombin consumption test in our patient would tend to indicate 
normal thromboplastin formation; yet, more sensitive studies showed that this 
was not the ease. 

Thromboplastin generation test®: The rate and quantity of thromboplastin 
formation are measured by this technique.* By the use of this test, one may 
detect the presence of minor defects of thromboplastin generation. Once it 
is established that a defect exists, substitution studies can be carried out to 


*Suitable proportions of the patient’s plasma, serum, and platelets are mixed together 
and allowed to incubate for ten minutes. Aliquots are removed at one-minute intervals and 
recalcified in the presence of normal plasma. The clotting time of the plasma will be shortest 
at the time when the maximum amount of thromboplastin has been generated. Normally, the 
clotting time will be as short as eight to twelve seconds after three to five minutes of incuba- 
tion. In some of these studies, frozen lyophilized platelets were also used. These were kindly 
supplied by Dr. Edward Klein of the Children’s Cancer Research Foundation, Children’s Medical 
Center, Boston, Massachusetts. 
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isolate the cause of the defect. While all other factors are kept constant, 
normal platelets are substituted for the patient’s platelets and the test is re- 
peated. If the generation of thromboplastin becomes normal under these con- 
ditions, then there is a quantitative or qualitative defect in the patient’s 
platelets. The former is known as thrombocytopenia, the latter as thrombas- 
thenia. If only the substitution of normal serum produces a corrective ef- 
feet on the patient’s generation of thromboplastin, the defect is known as 
PTC deficiency. Should only the addition of normal plasma act as a correc- 
tive agent, the patient is said to have classical hemophilia or AHG deficiency. 
Our patient had an abnormal thromboplastin generation test, and both normal 
serum and normal plasma were found to be effective in restoring the genera- 
tion of thromboplastin to normal, thus establishing the presumptive diagnosis 
of PTA deficiency. The addition of our patient’s plasma was sufficient to 
correct the thromboplastin generation defect of a known classical hemophiliac. 
The serum of our patient brought to normal the thromboplastin generation of 
a patient with known PTC deficiency. These experiments certified the diag- 


nosis of PTA deficiency. 
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Fig. 2.—Thromboplastin generation curves This graph shows the production of essen- 
tially normal thromboplastin generation in an AHG- and PTC-deficient patient following the 
addition of J.M.’s plasma and serum, respectively. 

In the case of the known hemophiliac (AHG deficiency). the incubation mixture con- 
sisted of 0.15 c.c. of AHG-deficient plasma; 0.15 cc of J.M’'s plasma; 0.3 c.c. normal serum; 
03 ¢.c. platelets; and 0.3 c.c. calcium chloride. The results demonstrated the presence of 
\HG in J.M.’s plasma. 

In the case of the PTC deficiency, 0.3 c.c. of normal plasma was used with 0.15 c.c. of 
PTC-deficient serum, plus 0.15 ¢c.c. of Patient J M.’s serum, and incubated with 0.3 cc. plate- 
lets and 03 c.c. calcium chloride to demonstrate that J.M.’s serum contains PTC. 





Figs. 1, 2, 3, and 4 depict the thromboplastin generation test as seen in 
the various disease states, as well as the results of the substitution experi- 
ments in our ease. All these studies were carried out on the mother and two 
siblings of the patient with normal results. The father was unavailable for 


study. 
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3.—Craph demonstrating the corrective effects of either normal plasma or serum in the 
thromboplastin generation of Patient J.M. 
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Fig. 4.—Graph showing the inability of two PTA-deficient patients to correct their mutual 
defect in thromboplastin generation. 
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B. Clinical Aspects.—The characteristic clinical findings in PTA defi- 
cieney are: (1) abnormal bleeding after minor surgery, especially tooth ex- 
traction and tonsillectomy; (2) absence of spontaneous bleeding into joints; 


3) males and females are affected equally. 

PTA deficiency was first identified in 1953 by Rosenthal,® who discovered 
two members of a family having this unusual defect. To date, a total of thir- 
teen eases have been deseribed.*'° PTA-deficient patients have prolonged 
hemorrhage following minor surgery, but do not have spontaneous bleeding 
into the joints or the skin. In contrast, the classical hemophiliac has a severe 
and serious pattern of bleeding, including hemorrhage into joints, skin, kid- 
neys, and brain. Except in extremely rare instanees,''’* all patients with 
classical hereditary hemophilia and PTC deficiency are males. Rosenthal 
found female patients with PTA deficiency and pointed out that the hereditary 
pattern of both AHG and PTC deficiencies follows that of a sex-linked re- 
cessive. The genetie pattern of PTA deficiency is that of a simple dominant 
trait, that is, neither sex-linked nor sex-influeneed. It is transmitted by either 
male or female to either male or female progeny. In Rosenthal’s series, ap- 
proximately 55 per cent of the family examined showed the deficiency. 


Treatment 


Onee this particular deficiency has been identified, the patient should be 
prepared preoperatively to correct the faulty coagulation. Rosenthal’ believes 
stored plasma to be actually better than fresh blood, since PTA is not econ- 
sumed in the coagulation process and is said to show signs of potentiation 
upon storage. In our patient, the preoperative use of fresh whole blood ef- 
fected a dramatie change in the postoperative course. 


Summary 


A 13-year-old boy with a history of prolonged bleeding following minor 
surgery entered the hospital for treatment of acute alveolar abscess. Follow- 
ing multiple extractions, he failed to clot normally and was therefore studied 
for possible hemophilia-like deficiency. By selective and differential labora- 
tory tests, a plasma thromboplastin antecedent (PTA) deficiency was diag- 
nosed. On subsequent readmission to the hospital, the patient was prepared 
preoperatively with fresh whole blood and clotting after surgery was normal. 
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Oral Roentgenology 


PRELIMINARY WORK ON CINEFLUOROGRAPHY, WITH IMAGE 
INTENSIFICATION, IN THE STUDY OF THE 
TEMPOROMANDIBULAR JOINT 


Harrison M. Berry, Jr., D.D.S., M.Sc.,* PHILADELPHIA, PA., AND 
F. ALLAN HorMANN,** LANCASTER, Pa. 


INEFLUOROGRAPHY (roentgenographie motion pictures) has been ree- 
ognized as a desirable and useful supplement to clinical and roentgeno- 
eraphie techniques for studying the temporomandibular articulation. 

In ordinary cinefluorography without image intensification, the patient 
is positioned between the tube and fluorescent screen and the image is photo- 
eraphed directly from the sereen. The image on the screen is relatively dim 
and, in order to bring it to the degree of brightness required for the motion- 
picture film, a high level of radiation must be delivered to the patient. Since 
high-level radiation over long periods is hazardous to the patient, the exposure 
time must be shortened. This results in a short filmstrip which affords a limited 
amount of action for study. Furthermore, a very fast film is required, which 
often results in objectionable grain in the picture. 

Electronics engineers have developed an image intensifying apparatus’ 
which replaces the ordinary fluorescent screen. The image intensifier is an 
amplifying tube (Fig. 1) which picks up the x-ray image from its receiving 
surface (C,D) and converts it to an image 800 to 1,000 times as bright (ZL). 
Thus, a lower level of radiation can be used, and the dim image on the receiv- 
ing surface is boosted electronically (£,K) to the required light intensity. 
Heavier filtration of the x-ray beam can be employed, as well as a film of finer 
grain. This results in better pictures for a longer period of time, with less 
radiation to the patient. 

It is being used to study soft palate function in normal and cleft palate 
patients’ and is proving its great value as a diagnostic tool. It shows equal 
promise for temporomandibular studies. 


This investigation is supported by a research grant, D-240, from the National Institute 
of Dental Research, Public Health Service. 
_ . The Cinefluorographic Unit described was made available to the Lancaster Cleft Palate 
Clinic by a research grant from the Gustavus and Louise Pfeiffer Research Foundation. 
*Associate Professor of Oral Roentgenology, School of Dentistry, University of Penn- 
sylvania. 
**Director, Technical Research, Lancaster Cleft Palate Clinic, Inc. 
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Cinefluorographic-Image Intensifier Apparatus 
The apparatus (Fig. 2) employed in this project consists of a full-wave 
x-ray generator with stepless control of both kilovolts and milliamperes and 
the image-amplifying tube. The x-ray tube with rotating anode is attached 
to one end of a rigid, horizontal bar and faces the amplifying tube (D) situated 
The entire assembly can be raised or lowered by motor. 


at the opposite end. 
A 16 mm. sound-on-film motion-picture camera (F') is mounted at the end of 


the amplifying tube, and can be removed for visual inspection of the intensified 


image (at FE). A lead shield (#7) protects the camera operator. 


E 


A, Incident x-rays; B, patient; 


Fig. 1.—Diagram of Philips image-implifying tube. 
i glass envelope; 


C, aluminum screen carrier; JD, fluorescent screen; EH, photocathode; F, 
G, viewing screen; H, eye of observer; L, visible light. 

The patient (B) is seated between the x-ray tube and the image intensifier 
(amplifying tube), the head properly positioned, and the bar-arm assembly 
adjusted to the proper height. The operator checks the patient’s position by 
viewing the fluoroscopic image through the lens (£) of the image intensifier. 
When correct, the camera is locked into position and the exposure is made, the 
‘amera being operated by a synchronous motor connected with the x-ray eon- 
A lapsed-time meter (G@) records the length of time the patient 


trol stand. 
A microphone (A) in front of the patient records (on the 


receives radiation. 
film) any sounds made during the exposure. 


TABLE I, Dose RATES, IN ROENTGENS PER MINUTE, CALIBRATED WITHIN THE USEFUL BEAM 








TARGET-SKIN DISTANCE 
cM. | IN. 
31 12.2 
31 12.2 
31 12.2 
31 12.2 
51 20.0 
51 20.0 
51 20.0 
51 20.0 


DOSE RATE 
FILTER ( MM.) (R/MIN. ) 


1.0 Aluminum 24.8 
0.27 Copper 4.4 
1.0 Aluminum 12.8 
0.27 Copper 2.2 
1.0 Aluminum 9 
0.27 Copper 1.6 
1.0 Aluminum 4.7 
0.27 Copper 0.8 





‘ 
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Radiation 


Radiation hazard to both patient and operator is of prime concern in any 
such work. The services of a qualified radiation safety physicist were employed 
to calibrate dose rate within the useful beam and in other areas of the oceu- 
pied space. Table I shows dose rate to the patient under varying conditions 
of target-skin distance, kilovolts, milliamperes, and filtration. In order to give 
the patient as little radiation as possible, the following technique was decided 
upon for trials: 51 em. target-skin distance, 70 to 78 kv., 2.5 to 4.0 ma., 0.27 


Fig. 2.—The cinefluorographic-image intensifying apparatus. X-rays emanating from 

rotating anode tube, emerge through cone (A) and pass through head of patient (B). Exit 
radiation passes through lead-lined cylinder (C) and strikes receiving surface of amplifying 
tube (D). Intensified image, at viewing screen (££), is photographed by motion-picture camera 
(F). Duration of exposure is recorded by lapsed-time meter (G). Technician (J), standing 
behind lead shield (H) and protected by lead apron to which film badge is fastened, checks 
sound level controls (J) transmitted from microphone (K). X-ray tube, amplifying tube, 
camera, and lapsed-time meter are activated simultaneously by pressing a button situated 
below the camera. ‘ 
mm. copper filter. Within these ranges the dose rate to the patient varies 
from 0.8 r per minute to 4.5 r per minute. When we consider that dental 
x-ray units vary in output from 0.6 r per second to 4.8 r per second,*”* it is ap- 
parent that the cinefluorography patient receives the same dosage in one full 
minute as a dental x-ray patient receives in one second. Even if future tech- 
niques are developed which require a target-skin distance as short as 31 em., 
the patient wil) still only receive in one minute approximately the same radia- 
Z a ° ° > ° ° » » 
tion that a dental x-ray patient receives for one lower molar periapical film of 
intermediate speed. 
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The operator and other personnel within the occupied space are protected 

by lead aprons. A commercial radiation film badge service is employed for 
monitoring for stray radiation. Accurate records of both patient’s and opera- 


tor’s doses are maintained. 

With a technique offering a minimum dosage as a starting point, films of 
various speeds are being tested experimentally for quality. DuPont 930A 
and 931A, and Eastman Tri-X negative and reversal, Linagraph Ortho, and 
Linagraph Pan are being used; 931A Reversal Process is also being tested. Also 


under investigation are several processing techniques. 
Patient’s Head Position 
Inasmuch as the x-ray tube and amplifying tube are fixed in line with 
each other, and the distance between them cannot be altered, the angle of the 
central beam (ray) through the head must be regulated by the position of the 


Fig. 3.—Skull used for experimental tests of head positions to determine best visualization of 
temporomandibular area. 


head. To determine the positions which would produce best visualization of 
the temporomandibular area, a dry skull was mounted on a tripod to simulate 
the patient (Fig. 3). The phantom could be adjusted in three planes. Seven 
different head positions were tested and experimental films were made. In 
these positions the incident beam entered through (1) the sigmoid notch, (2) 
the center of the ascending ramus, (3) slightly inferior to the gonion, (4) the 
retromolar triangle, (5) the coronal suture 3 inches above the center of the 
zygomatie arch, (6) 2.5 inches above the external auditory meatus, (7) 2.5 
inches above and 2 inches posterior to the external auditory meatus. For 
each point of entry, the head was angled so that the central beam emerged 
through the temporomandibular articulation. 

From the test films, it appeared that several of these head positions showed 
promise for obtaining useful film studies. Fig. 4 is an enlarged print of an 
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experimental filmstrip made on the dry skull, using technique No. 6 (above). 
It shows the condyle seated deeply in the fossa. Sound-track recording was 
produced by an explanatory comment by the operator. 

In order to duplicate these positions for patients, a head positioner was 
designed which will permit adjustment of the head through the same three 
planes: (1) vertical movement through the mid-sagittal plane, (2) rotation, 
and (3) lateral tilt. The head positioner is mounted on a track on the horizontal 


Fig. 4.—Enlargement (X2.2) of experimental 16 mm. filmstrip made on dry skull. 


bar eonnecting the x-ray and amplifying tubes, so that any target-skin distance 
from 31 em. to 51 em. ean be employed. Additional experiments for film quality 
and best radiologic factors (kv., ma.) are continuing. Studies will be made of 
patients of various age groups, including those who do and those who do not 
exhibit symptoms of temporomandibular dysfunction and/or deviations in 
occlusion, mastication, ete. 
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At this stage of the study it would be premature to draw conclusions con- 
cerning temporomandibular function, since the work to date has been con- 
cerned with resolution of technical factors. The potentialities of this new 
method of study, however, appear limitless. 

Summary 

1. Image intensification by an amplifying tube increases image bright- 
ness 800 to 1,000 times by electronic means. Levels of radiation can be em- 
ployed which are lower than those required in ordinary cinefluorographie tech- 
niques which depend solely on roentgen dosage to produce the necessary image 
brightness. 

2. Using heavy filtration, the patient receives approximately 1/60 the 
amount of radiation that he would receive in the same time from an average 
dental x-ray unit. The operators are protected by lead aprons, and employ 
a commercial film badge service for monitoring of stray radiation. 


3. Experimental head positions have been tested, using a dry skull phan- 
tom. <A special head positioner is being constructed to facilitate the patient’s 
head placement in the best of these positions. 

4. Studies of exposure factors involving kilovolts, milliamperes, and film 
speed have been made and will continue. Processing techniques will be refined. 


5. Motion pictures of ‘‘normal’’ and ‘‘abnormal’’ patients of various 
age groups will be made, observed, and evaluated with respect to temporo- 
mandibular function. 
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Oral Pathology 


MEDIAN MANDIBULAR CYSTS 


A Clinical and Histologic Report of Two Cases 


Ext OLEcH, D.D.S., M.S., F.A.C.D.,* Cuicaco, IL. 


Introduction 


CCORDING to most textbooks,’> median anterior cysts in the mandible 
A are extremely rare. However, a thorough search of the literature, sur- 
prisingly enough, failed to uncover even one ease of such a cyst. This is in 
contrast to maxillary alveolar median cysts which, although rare, are well 
known. 

Most authors express the opinion that the median anterior cysts of the 
maxilla and mandible develop from remnants of epithelium in an area of 
fusion. Although Stones* expresses the opinion that this mode of develop- 
ment is ‘‘more likely to oceur in the maxilla on account of its more compli- 
eated development than in the mandible,’’ he, himself, favors a theory which 
considers these eysts as being of the primordial type, ‘‘ possibly of a super- 
numerary enamel organ.’’ He considers that for median maxillary cysts this 
theory is supported by the frequent o *urrence of supernumerary teeth in this 
area (Bolk’s® mesiodens) and by the »bservation of Austin,’ who described 
an anterior median maxillary cyst .anected with an unerupted supernu- 
merary tooth. 

Robinson’ also believes that cysts which occasionally occur between the 
two maxillary or the two mandibular first incisors are probably primordial 
cysts of supernumerary tooth buds. 

The cases presented in this report seem to be the first factual observations, 
both clinically and histologically, of median mandibular cysts. 


Case Reports 


Case 1.—The patient, a white married woman, aged 24 years, came to my office com- 
plaining of a toothache in the upper jaw. Upon routine examination, a slightly bulging, 
nontender, nonfluctuant, hard mass, of which the patient had not been aware, was noticed 
on the labial surface in the lower anterior region of the mandible. Roentgenograms re- 
vealed a large, round, punched-out, radiolucent area, 2 cm. in diameter, in the mental 

From the Departments of Oral and Maxillofacial Surgery and Oral Pathology, University 


of Illinois, College of Dentistry. 
*Professor of Oral and Maxillofacial Surgery; Director of Minor Oral Surgery. 
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area of the mandible (Fig. 1). This zone seemed to involve the root ends of the lower central 
and lateral incisors and the right canine, and extended inferiorly almost to the lower border 
of the mandible, The lower incisors, canines, and premolars were noncarious and showed 
no evidences of dental treatment. A history of repeated traumas to the lower jaw during 
childhood was obtained from the patient. 

The pulps of the lower incisors, canines, and premolars gave a normal response 
when tested with heat, cold, and an electric current. None of these teeth were loose, dis- 
colored, carious, or showed any evidence of dental restorations; they were not tender to 
pereussion. The clinical diagnosis was developmental cyst. 


Fig. 1.—Case 1. Roentgenograms of primordial cyst. 


Treatment: Under local anesthesia, the cyst was enucleated in toto. A small amount 
of pus was observed when the cyst wall was punctured during surgery. A primary closure 
was done. The site of surgery healed uneventfully. 

Microscopic findings (Dr. J. P. Weinmann): Large areas of the cyst wall (Fig. 2) showed 
a picture of severe inflammation. In the smaller areas, where signs of inflammation were 
lacking, the wall consisted of a rather thick layer of dense connective tissue, lined by a 
low stratified epithelium consisting of irregular polyhedral cells (Fig. 3). The cells of the 
deepest layer showed some similarity with basal cells of stratified squamous epithelium. The 
cells near the surface did not show any considerable flattening, The boundary between 
epithelium and connective tissue in the sections was a straight line. Even in these non- 
inflamed areas, hydropic degeneration of epithelial cells could be seen. 

In the fields of inflammation, heavy infiltration of the connective tissue, mainly with 
polymorphonuclear neutrophil leukocytes, and proliferation of the epithelium could be observed 
(Fig. 4). The proliferation of the epithelium led in some fields to the formation of ir- 
regular rete pegs and in others to a considerable thickening of the epithelium. The sur- 
face layers showed ballooning degeneration, fatty degeneration, and finally necrosis. Some- 
times these degenerated and necrotic masses of epithelial cells were separated into several 
layers by heavy infiltration of leukocytes. Sometimes the degenerated masses were well 
demarcated from the fairly well-preserved epithelial lining. 

The pus-like contents of the cyst found during surgery were evidently formed from 


epithelial and leukocytic debris. 


Case 2.*—The patient, 32 years of age, had the lower left central and lateral in- 
cisors removed because of periapical infection. Following the extraction of these teeth, the 
patient had several episodes of swelling in the area of the extractions. Two years later, 


. *This case, from the files of the Registry of Oral Pathology of the American Dental 
Sepectanies, has been made available through the courtesy of Joseph L. Bernier, Colonel, DC, 
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Case 1. Photomicrograph of primordial cyst lined by stratified squamous epithelium 
and filled with debris and inflammatory cells. Hematoxylin and eosin stain. 


Case 1. Photomicrograph of the wall of the primordial cyst. Note the degeneration 
of the epithelial cells and the lack of inflammation in the connective tissue. 
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Fig. 4.—Case 1. Photomicrograph of the wall of the primordial cyst. Note the epi- 
thelium (£) showing formation of irregular rete pegs, the inflammation of the underlying 
connective tissue (C7), and the layer of neutrophil leukocytes (L) imbedded in a mass of 


degenerated epithelial cells (DE). 





Fig. 5.—Case 2. Photomicrograph of a section of wall of primordial cyst showing a stratified 
squamous epithelial lining. 
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during routine oral examination, a large, round radiolucent zone was seen in the mental 
region of the mandible. This area was explored surgically and a cyst was found and 
enucleated. 

Microscopic findings (Dr. J. P. Weinmann): The cyst was enucleated in toto, The 
epithelium lining the cyst was not of uniform character. Two types of epithelium could be 
seen alternating—namely, a stratified squamous epithelium (Fig. 5) varying from two to five 
layers in thickness and a stratified ciliated columnar epithelium (Fig. 6) of about the same 








Fig. 6.—Case 2. Photomicrograph of one portion of the wall of primordial cyst No. 2, showing 
stratified ciliated columnar epithelium. 
thickness. In several places the epithelium was reduced to iwo-cell layers only, the superficial 
layer consisting of flat to cuboidal cells, One area of the cyst was characterized by round-cell 
infiltration in the connective tissue of the sac and by a reactive proliferation of the 
epithelium. Here the epithelium extended into the connective tissue in thin ridges that 
showed many connections. 
Discussion 

Since the pulps of the teeth that are related topographically to the cyst 
of Case 1 are vital, the differential diagnosis has to consider only traumatic 
cavity (eyst) or developmental cyst. The presence of an epithelial lining de- 
cides unequivocally for the latter diagnosis. The second question of whether 
it is a fissural (fusion) cyst or an odontogenic (namely, primordial) cyst can 
also be answered because a primary fusion in this area does not occur during 
ontogenesis. The extreme rarity of a mandibular median cyst, as compared 
to a median alveolar cyst in the upper jaw, is in good agreement with the 
parallel incidence of supernumerary midline or near midline incisors. While 
such supernumerary teeth (Bolk’s mesiodens) are not too rare in the maxilla, 
they are extremely rare in the mandible. 

The other point which deserves discussion is the type of epithelium that 
lines a cyst and its significance for the diagnosis of the origin of a cyst. While 
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it seems possible to recognize changes of the epithelium due to previous in- 
fection, it seems equally true that the type of epithelium may vary consider- 
ably in cysts of the same origin, for example, fissural, dentigerous, or pri- 
mordial, and even in the same cyst. The types of epithelium found in such 
eysts are stratified squamous epithelium and ciliated or nonciliated pseudo- 
stratified columnar epithelium. 


Summary 


Two mandibular median cysts, one lined by stratified squamous epithelium 
and the other lined by both stratified squamous and ciliated columnar epi- 
thelium, are described. These represent, as far as a review of the literature 
reveals, the first cases of primordial cysts in this region of the mandible. 
These cysts most probably originated from abortive germs of supernumerary 


incisors. 
Although the history in Case 2 is prejudicial in favor of the residual type 
of periodontal cyst, the presence of a ciliated epithelial lining seems to favor 


a follicular origin. 
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DEVELOPMENTAL MEDIAN CYST OF THE MANDIBLE 
Report of a Case 
IRVING Meyer, B.S., D.M.D., M.Sc., SPRINGFIELD, Mass. 


EDIAN eysts of the mandible are rare developmental cysts; * one is 

reported in this article. This cyst forms in the median fissure of the 
mandible and is probably due to the enclavement of epithelial cells during the 
fusion of the bilateral mandibular processes of the first arch in the early 
embryo.*? When eyst formation occurs, it expands at the expense of the 
spongiosa and results in a divergence of the roots of the right and left central 
incisor teeth; this, in turn, causes the crowns of these two teeth to overlap at 
their mesioineisal corners. The cyst may then continue to expand bilaterally 
through the medulla of the mandible until by pressure, atrophy causes the 
destruction of the lingual or the labial cortical bone. If undetected, it may 
eventually lead to involvement of the cortex and ultimate pathologie fracture 
of the mandible. 

Clinieal diagnosis of this developmental lesion is usually made on roent- 
genographie examination; however, when the cortical bone is sufficiently des- 
troyed, it will lead to the diagnosis. The latter was true in the case reported 
here. Final diagnosis of median cyst of the mandible is made on the x-ray 
findings, surgical findings, and microscopic examination of the tissue. 

The microscopic appearance of this cyst is similar to that of any other 
cyst, namely, a eystie cavity surrounded and enclosed by a dense capsule of 
fibrous connective tissue lined by stratified squamous epithelium. 

Treatment consists of complete enucleation. Depending upon the extent 
of bone destruction and involvement of the apices of the teeth, it may or may 
not be necessary to saerifice the teeth associated with the cyst. The enucleation 
should be followed by chemical cauterization in order to insure that no viable 
epithelial cells remain. It is a matter of choice, depending upon the size of 
the bone eavity, the presence of infection, and the individual surgeon’s judg- 
ment, whether or not the area should be packed with an iodoform drain and 
left open, or filled with Gelfoam or bone chips, or just the blood clot, and 
closed with sutures. Irradiation as a mode of treatment would no doubt be 
ineffective and might well hazard the adjacent teeth and bone. 

Following thorough excision, the prognosis of median cysts of the mandible 
is favorable. The eavity is obliterated by bone growth in reasonable time; 
recurrence is quite unlikely unless some epithelial cells inadvertently have not 


been destroyed. 





From the Department of Oral Surgery, Tufts University Dental School, Boston, Massa- 
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Case Report 


Oct. 21, 1950, a 13-year-old white girl, presented a large mass occupying the muco- 
buccal fold of the mandible from the molar area of one side to the molar area of the opposite 
side. Because of ‘‘lower front teeth becoming crooked,’’ discomfort in the general area, and 
‘‘numbness’’ of the anterior incisor teeth of the jaw, she and her mother consulted the 
family dentist. The dentist,* noting the clinical swelling and the pain upon palpation of the 
area, took several intraoral x-ray pictures. Upon finding widespread radiolucency of the 
mandible in the area of complaint, he referred her for diagnosis and definitive treatment 


Fig. 1. 


> 


Fig. 2 
; Fig. 1.—Preoperative x-ray picture showing divergence of the roots of the central in- 
cisors with crossing of the mesioincisal edges of the crowns. (Oct. 21, 1950.) 


Fig. 2.—Preoperative intraoral film showing the extension of the cyst to the alveolar 
crest between the two central incisors (Oct. 21, 1950.) 


Clinical examination demonstrated a marked crepitus of the buccolabial bone be- 
neath the mucosa. This was readily evident upon gentle digital pressure. The right and 
left central incisors overlapped each other on their mesioincisal corners. All teeth tested 
vital to hot and cold stimulation. Intraoral x-ray pictures clearly demonstrated the diver- 
gence of the roots as well as the extension of the radiolucency between the roots to the alveo- 
lar crest. Occlusal films showed radiolucency extending through the body of the mandible 
“from the left molar area to the right molar area (Figs. 1 and 2). The anterior incisor 
teeth were slightly sensitive to percussion. 


*Dr. Samuel Cohen. Springfield, Massachusetts. 
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The clinical diagnosis of developmental median cyst of the mandible was made and 
surgical excision was decided upon. 

Preoperative Diagnosis.—Midline developmental cyst of the mandible. 

Findings and Procedure.—lnder field block and infiltration anesthesia of Novocain 
with Adrenalin 1:50,000, a semi-lunar incision, with its highest point 1 em. from the gingival 
margin, was made extending from the second molar of one side to the second molar of the 
other side of the mandible. The mucoperiosteum was reflected to reveal an eggshell-thick 
huccolabial bone which was completely eroded in many areas. Upon removal of this thin 
plate of bone, a thick-walled fibrous mass was disclosed; it was obviously cystic and filled 
with fluid. The cyst was enucleated and was noted to project in a point to the occlusal 
edge of the mandible between the two central incisors. Although the roots of the four 
central incisors projected into the lumen of the bone cavity with no obvious blood or nerve 
supply, it was decided to neither extract them nor do root canal therapy at this time. Con- 
siderable hemorrhage occurred from the eroded ends of the inferior alveolar vessels pro- 
jecting into the floor of the cavity at the molar areas of each side; these vessels were 
clamped and tied. The accompanying inferior alveolar nerves could not be identified, 
despite a careful search for them. The cavity was débrided and then cauterized by phenol 
followed by alcohol. The eavity was partially filled with Gelfoam for additional hemostasis. 
An iodoform drain, 4 inch wide by 4 inches long, was placed in the cavity and its terminal 
end was brought out between the central incisor teeth. After the bone edges had been 
smoothed, the mucoperiosteum was returned to its proper position and sutured in place 
with 000 black silk. Procaine penicillin was given intramuscularly at this time. 





Fig. 3.—Intraoral film taken fourteen months postoperatively. Note the uprighting of the 
central incisors and the filling in of the cavity by new bone. (Dec. 9, 1951.) 

Pathology report* (Figs. 8 and 9).— 

Gross: The specimen was a leathery cystic structure which measured approximately 
2.7 by 2.6 by 0.2 em. Adhering to the inner surface was a region of hemorrhage. 

Microscopic: Sections showed several elongated fragments of dense fibrous connective 
tissue appearing to surround and enclose a central space. The connective tissue was lined 
with stratified squamous epithelium and densely infiltrated with lymphocytes, plasma cells, 
polymorphonuclear leukocytes, and histiocytes. Numerous engorged blood vessels were 
noted within the connective tissue capsule. The epithelium presented degenerative changes 
and in some areas complete destruction with a dense infiltration of polymorphonuclear leuko- 
cytes into the tissue. Several spicules of dense cortical bone were in evidence, as well as 
bundles of striated muscle tissue. 


*Dr. Gerald Shklar, Department Oral Pathology, Tufts Dental School. 
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Microscopic diagnosis: Cyst wall with chronic inflammation (compatible with a fis- 
sural cyst). 


The postoperative course was quite favorable, and penicillin was given for three addi- 
tional days. 


The iodoform drain was removed three days later, and was replaced by a 


Fig. 4. Fig. 5. 
Fig. 4.—Periapical area of left central incisor now present. (Jan. 3, 1953.) 
Fig. 5.—Postoperative filling followirg root canal therapy and apicoectomy. (Jan. 3, 

») 
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Fig. 6. 
Fig. 6.—Intraoral film taken almost one ar after the root canal therapy and three 
years after removal of the median cyst. (Nov. 23, 1953.) 
_ Fig. 7.—Occlusal x-ray picture taken six years postoperatively showing complete regen- 
eration of bone and complete uprighting of the anterior teeth. (March 17, 1956.) 
shorter drain. 


The drain was replaced and shortened until it was completely removed on 
Dec. 6, 1950, five weeks after surgery. 


The sutures were removed one week postoperatively. 
Except for the mandibular left central incisor, which remained slightly mobile, the remain- 
ing anterior teeth became quite firm. The patient was followed by intraoral x-ray films 
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at frequent intervals, and it was noted that the extensive bone cavity was gradually filling 


in with bone. The two central incisors progressively righted themselves until their roots 
were parallel to each other, instead of divergent as noted preoperatively (Fig. 3). 

On Jan. 3, 1953, an apicoectomy with root filling was done for eradication of a periap- 
ical lesion at the apex of the mandibular left central incisor; this tooth responded very 
well to this treatment (Figs. 4 and 5). The remaining three anterior incisors apparently 
recovered without pathology; I believe that devitalization of the left central incisor was 


Fig. 9. 


_ Fig. 8.—Photomicrograph (low-power) of the cyst showing epithelial lining and epi- 
thelial debris within the lumen. The connective tissue wall contains blood vessels, fibrous 
tissue, and chronic inflammatory cells. 

Fig. 9.—Photomicrograph (high-power ) of cyst wall showing hydropic degeneration of 
the epithelial lining and infiltration of the wall by chronic inflammation. 
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probably due to the surgery. The mandibular teeth are now quite firm and, except for the 

root-filled incisor, are all viable. 

bone cavity by bone regeneration (Fig. 6 and 7). 
7 ~ g 


Recent roentgenograms show complete obliteration of the 


Summary 
The etiology, 


A ease report of a median cyst of the mandible is presented. 
diagnosis, and treatment of these rare developmental cysts are briefly discussed. 
If thorough excision of the cyst is done, recurrence is unlikely and the prognosis 


for bone repair is favorable. 
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A CASE OF CONGENITAL EPULIS 


A. I. Darurne, M.D.S., F.D.S.R.C.S., L.R.C.P., M.R.C.S., anp 
J. P. Fiercuer, B.D.S., F.D.S.R.C.S., BristoL, ENGLAND 


r 


A N opinion was requested by a medical consultant upon the case of Baby K., 
aged 1 week, who had a ‘‘lump on the gum”’ present since birth. 


Upon examination, the patient appeared normal except for a firm, pedun- 
culated swelling, about 0.5 em. in diameter, in the lower right first incisor 
region near the crest of the alveolar ridge. It was of the same color as the 
surrounding mucous membrane and its surface appeared rounded and non- 
uleerated (Fig. 1). 

Under chloral analgesia, the swelling was excised with a wide base, and the 
wound was closed with a purse-string suture. At operation, it was found that 
the lower right first deciduous incisor could be palpated in the base of the 
wound. One year later there had been no recurrence of the swelling. 





Fig. 1.—Clinical condition. 


Histologic examination of the excised specimen showed the tumor to be 
covered by a thick layer of stratified squamous epithelium with no sign of rete 
pegs. The well-marked capsule was continuous with a thin layer of white 
fibrous tissue beneath the epithelial layer (Fig. 2). The mass of the tumor 
was made up of large, poorly defined, eosinophilic, granular cells tending to 
form a syneytium (Fig. 3). These appeared to be of the same structure as the 
granular cells of the so-called granular cell myoblastoma. 
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Fig. 2.—Photomicrograph of section of epulis Hematoxylin and van Gieson’s stain. (Mag- 
nification, x60; reduced \.) 


Fig. 3.—Detail of Fig. 2. (Magnification, x450; reduced \%.) 
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Comments 


Several cases of congenital epulis have been reported,’ ? but the origin of 
ese tumors is still undecided. There are three basic theories. Meyer*® sug- 
rests that the tumor is a true myoblastoma, that is, of muscle origin, and com- 
nents that it would be difficult to imagine the origin of the primitive myoblasts 
n this region, unless they arose from mesenchyme cells which would normally 
ave produced connective tissue and which in these cases have undergone ab- 
ormal differentiation. Others believe that the cells of the tumor are really 
foam eells,’’ that is, monocytic cells containing fat. There seems little support 
or this theory. Finally, the histochemical studies of Everson Pearse* suggest 
hat the congenital epulis may be a fibroblastoma with inclusions in the cells, 
wossibly of lipoid nature. Current opinion tends to support this view. 

The degree of encapsulation appears to vary from specimen to specimen. 
he ease reported shows a well-marked capsule. 

Congenital epulis being relatively uncommon, parents and general medical 
sractitioners are usually worried when such a condition presents, and seek a 
dental opinion. In our experience, the epulis must be differentiated from the 
nore common swelling overlying an erupting tooth. Difficulty in examining a 
small child may frequently lead to a wrong diagnosis, and where any doubt 
exists the ‘‘lump’’ should be removed and examined histologically to confirm or 
dispute the clinical opinion. 
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PRE-INVASIVE EPIDERMOID CARCINOMA OF THE ORAL CAVITY 
Report of a Case 


ANAND P, CHaupury, B.D.S., M.S., Pa.D., Davin F. Mircueuyi, D.D.S., PH.D.,* 
AND ANTHONY D. Romano, D.D.S., MINNEAPOLIS, MINN. 


Introduction 


HE following case is reported to illustrate the importance of the early 
recognition and proper management of bizarre oral lesions which, if left 


undiagnosed, may cause irreparable damage to the patient. It also stresses 
the important role that the dentist may play in the early detection of pre- 
cancerous lesions. 

Case Report 

A 42-vear-old white woman went to a dentist’s oftice for prophylaxis. On intra- 
oral examination, the dentist noticed a lesion on the lingual aspect of the right alveolar 
mucosa. On careful questioning, he learned that the patient had known of the presence 
of the lesion for two years. She had seen several physicians and dentists, but was reas- 
sured of the innocuous nature of the lesion and therefore was not concerned about it. 
The dentist, however, considering the chronic nature of the lesion, referred her to the 
University of Minnesota School of Dentistry for diagnosis and treatment. 

The patient reported to the oral diagnosis clinie on April 12, 1955, at which time an 
intra-oral examination revealed a broad, flat, slightly raised lesion, measuring 3 by 2 em., 
on the lingual mucosa of the right mandible, extending from the right lateral incisor to 
the right second mandibular molar. It was tender on palpation, but there was no indura- 
tion or rolling up of the margins. The regional lymph nodes were nonpalpable. The 
teeth were present and oral hygiene was good. No irritating factor was discovered. 

A biopsy across the border of the lesion was made and the microscopic findings were 
reported as follows: 

“A piece of connective tissue is covered with normal stratified squamous epi- 
thelium at one corner. In other areas the epithelium has lost the stratum corneum 
and the stratum granulosum layers. The prickle-cell layers show marked acanthosis, 
hyperchromatosis, and enhanced mitotie activity. The basal layer is intact, but the 
individual cell has lost its normal shape. Underneath the epithelium, there is « 
marked chronic inflammatory reaction. The inflammatory cells are chiefly lympho- 
cytes and plasma cells. Diagnosis: Preinvasive squamous-cell carcinoma.’’ (Figs. 1 
and 2.) 

The patient was referred to the tumor clinie at the University Hospital, where it 
was decided that she should be treated with radium. She was given 875 mg. hours of 
radium on April 25 and April 26, 1955, by means of a radium mold using 70 mg. of radium 

From the University of Minnesota, School of Dentistry. 

*Present address: Indiana University, School of Dentistry, Indianapolis, Indiana 
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Fig. 1.—Photomicrograph showing marked acanthosis. The basement membrane is intact. 
here is a subepithelial infiltrate of leukocytes. 


lig. 2.—Higher-power view showing the presence of mitotic figures in the epitheluim; the con- 
nective tissue infiltrate is seen to consist of lymphocytes and plasma cells. 
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for 12.5 hours. The calculated dose was 7,000 r at a 4 mm. depth in tissue. There was 
minimal postradiation reaction, both local and general. The recovery was uneventful. 
There is no evidence of recurrence to date (May, 1956). 


Discussion 


Pre-invasive squamous-cell carcinoma also has been called carcinoma in situ 
and Bowen’s disease... The terminology is confusing. In one text, such skin 
lesions are described as ‘‘...intracutaneous basal cell epithelioma or Bowen’s 
disease’’ and elsewhere as ‘‘... intraepithelial epithelioma (Bowen’s Disease) ’ 
in cases involving the cornea and conjunctiva.2 Another refers to ‘‘superficial 
epidermoid carcinoma’’ of the skin, and ‘‘epidermoid carcinoma in situ’’ of 
the oral cavity is treated separately.* Under the heading of ‘‘ Intraepidermal 
and Superficial Carcinomatous Changes,’’ another author* states that Bowen’s 
disease, Queyrats’ erythroplasia, Paget’s disease (of skin) and. multiple flat 
superficial epitheliomas, all previously considered separate pathologie entities, 
belong in this group.’’ 

The disease chiefly affects the skin, but occasionally it involves the mucous 
membranes of the female and male genitals, the larynx, conjunctiva, cornea, 
and the mucosa of the oral and nasal cavities of ectodermal origin. In 1950, 
Gorlin® reviewed eleven cases of Bowen’s disease of the oral mucosa already 
recorded in the literature and added six new eases of his own. The gross 
appearance of the mucosal lesion depends upon whether or not there is kera- 
tinization of the surface of the lesion. If there is no surface keratinization, 


the lesion is an intensely red, velvety, thickened patch, whereas in the presence 
of surface keratinization the reddish color is masked and the lesion has the 
appearance of leukoplakia. According to Stout,® in 2 to 3 per cent of the 
skin eases and in about 40 per cent of the mucosal eases, clinical cancer 


results. 
The treatment has been complete surgical removal, electrocautery fol- 
lowed by curettage, or irradiation.* 
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HETEROTOPIC LYMPHOID TISSUE—A DIAGNOSTIC PROBLEM 


Rosert J. Gortrn, D.D.S., M.S.,* Mryneapo.is, MINN. 


YMPHOID tissue about the head and neck is either compactly organized 


} 

1. into lymph nodes or more diffusely arranged into a group of epithelial- 

ivered structures, the tonsils, which encircle the pharynx in the so-called ring 
Waldeyer. There are two well-recognized relationships: 


(1) Between lymphoid tissue and respiratory epithelium. Lym- 
phoid tissue, either compact or diffuse, is associated with the adenoids 
or pharyngeal tonsils, eysts of branchial cleft origin, about the bronchi, 
and in certain tumors of the nasopharynx, namely, lymphoepitheli- 
omas. 

(2) Between lymphoid tissue and salivary tissue. Lymphoid 
tissue, either compact or diffuse, is associated with the glands at the 
base of the tongue. 

Thompson and Bryant,’ in their studies of human fetuses, showed inclusion of 
salivary gland ductules in parotid nodes, and offered this as a possible genesis 
for papillary eystadenoma lymphomatosum. The so-called benign lympho- 
epithelial lesion of Godwin? and Mikuliez’s disease, if the latter be a separate 
entity, are other examples. Gorlin® has pointed out the occasional occurrence 
of lymphoid follicles in dentigerous cysts. 

About the face there are several small groups of lymph nodes.* Two or 
three mandibular nodes are present on the outer surface of the ramus in front 
of the masseter musele. Several small maxillary nodes are found near the 
angular vein, and a few very small nodes are found near the angle of the 
mouth and along the course of the inferior labial artery. There is a variable 
number of buccal nodes, usually from one to four, located superficial to the 
bueccinator muscle near the posterior facial vein. 

It is this last group that shall interest us here, for their proposed het- 
erotopy is a common basis for three cases of unusual interest taken from the 
files of the Division of Oral Pathology, School of Dentistry, University of 
Minnesota. In all three eases there was a common history of gradual enlarge- 
ment of a nodular mass immediately beneath the buccal mucous membrane 
near the orifice of Stenson’s duct. Local incision by the oral surgeon effected 
complete removal in all eases, the comment being appended that the mass 
‘shelled out’’ easily. 


*Chairman, Division of Oral Pathology, School of Dentistry, University of Minnesota. 


87 





88 GORLIN 0. 5., 0. M.. & OP. 

Microscopic examination of each revealed that it was a discrete bit of 
lymphatic tissue well organized into a node. Each node presented a different 
histopathologic appearance, however. The first, measuring 4.5 by 3 by 3 mm. 
(046-D82), had well-developed follicles evincing germinal centers. There was 
marked reticulum cell hyperplasia, and variable numbers of macrophages and 
plasma cells were found in the sinusoids. A diagnosis of chronic lymphadeni- 
tis was made. Telephone conversation with the patient ten years subsequent 
to biopsy revealed no unusual sequelae; the patient, a 29-year-old woman, 
claimed excellent health. 

The second specimen, 3 by 3 by 3 mm. (049-D182), is essentially a normal 
lymph node. Follow-up was not possible in this case. 

The third specimen (052-D249), which measured 8 by 6.5 by 5 mm., was 
much larger than either of the other two nodes. There was destruction of the nor- 
mal architecture of the node, with a marked infiltrate of small lymphocytes into 
all parts of the node eliminating the sinuses. These cells infiltrate the capsule and 
were present in the loose connective tissue surrounding the capsule. The diagno- 
sis of a normal node was made at the time, but a review that I made was strongly 
suggestive of lymphoma. A telephone check with the patient’s wife revealed 
that the patient had died thirteen months before of lymphosarcoma. It is in- 
teresting to speculate whether or not this might have been an initial focus. 
Bernier® states that he has seen twenty-one eases arising as primary lesions in 
the oral region. 

Recently I had an opportunity to examine a ‘‘papilloma’’ (056-D230) 
removed from the lingual gingiva near the third molar area, just above the 
floor of the mouth, that contained a lymph nodule. 


Discussion 


The occurrence of heterotopic lymphoid tissue which, upon stimulation, 
enlarged and became clinically apparent is the common basis of all three cases. 
It is quite conceivable that the lymphoid tissue which was located immediately 
beneath the buccal mucous membrane is an embryological misplacement of the 
bueeal nodes that normally occur superficially to the buecinator muscle near 
the posterior facial vein. One can further speculate as to whether or not mis- 
placed lymphatie tissue frequently may be the site of the lymphoma when the 
oral tissues are affected. It is not uncommon for the palatine tonsils to be 
infiltrated with a lymphoma. I have seen involvement of the lymphoid tissue 
at the base of the tongue in Hodgkin’s disease. 


Summary 


Three cases, all presenting a slowly expanding mass immediately beneath 
the buccal mucous membrane near Stenson’s duct, revealed an encapsulated 
lymph node upon histopathologic examination. Since lymphatic tissue is not 
normally located in this area, a theory is proffered, predicated upon het- 
erotopy of buccal nodes which have enlarged upon stimulation. One of the 
nodes was normal, a second showed chronic lymphadenitis, and a third was the 
site of a lymphoma which resulted in the patient’s death. 
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Endodonties 


INTERNAL RESORPTION OF DENTINE 


Histopathologic Control of Eight Cases After Pulp Amputation and Capping 
With Calcium Hydroxide 


R. L. Casprini, M.D., O. A. Maisto, D.D.S., ANp E. E. MANrrep1, D.D.S., 
BuENOS AIRES, ARGENTINA 


NTERNAL resorption of dentine (I.R.D.) is caused by the pulp and con- 

stitutes an infrequent process in healthy as well as in pathologic pulps. 
After examination of approximately 1,000 pulps (healthy and pathologic), 
Thoma** found only one ease of I.R.D. 

Several authors’ ® 5-7 % 14-15 deseribe isolated cases of I1.R.D., the etiology 
of which they try to explain according to their personal points of view. Cases 
of numerous teeth being involved in succession or at one time were reported 
by Soifer’? and Thoma.?® Warner and associates’® reach important conclu- 
sions regarding etiopathogenices of I.R.D. and contribute the histopathologic 
study of several cases. 

In 1953 we published a paper* on pulp capping with calcium hydroxide 
of healthy pulps experimentally exposed. The successful results obtained 
were similar to those of most authors who experimented in this field. Later 
on, investigating the possibilities of capping clinically healthy and inflamed 
‘adicular pulps with calcium hydroxide, we studied twenty-seven amputation 
eases which, together with the twenty-seven cases of the previous paper, form 
a total of fifty-four cases histologically controlled. Of these, the coronal pulp 
tissue was removed in twenty-eight cases. A study of these twenty-eight 
eases revealed internal resorption of dentine in eight, that is, in 28.5 per cent. 


Material and Methods 


The eight internal resorption cases investigated were from a total of fifty- 
four human teeth studied with histologic control. The operative technique 
which we previously described in detail* consisted essentially of the amputa- 
tion of the coronal pulps of one case of a clinically healthy pulp and of seven 
teeth with pulpitis. The radicular stumps were covered with a paste made 
of ealeium hydroxide and sterilized distilled water, and zine oxide—eugenol 
-and cement were placed over the capping. 

From Hospital Ramos Mejia, Buenos Aires, Argentina. 
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TABLE I 











‘Histologically Controlled Teeth say = : 54 — 
17 31% 


Pulpitis 
Experimentally exposed pulp 26 48% 











Experimental coronal amputation of pulp 28 52% 
Internal resorption of dentine _ 8 15% 

~ Total Cases of Experimental Coronal Amputation of Pulp 28 — 
8 28% 





Internal resorption of dentine 





Within forty-nine to 320 days after such surgical intervention, the teeth 
ere extracted and submitted to histologic study. They were decalcified and 
iter embedded in eelloidin; serial sections were cut and stained with Hansen’s 


ematoxylin and eosin. 
Microscopic Findings 

Of the eight eases presented (Table II), there is histologic verification of 
internal resorption in seven of them; in the remaining case, the evidence is 
mly clinical and radiologic because the histologic study was performed on 
the pulp tissue without attached hard tissues (pulpectomy). 

In order to rule out periodontal participation in dentinal resorption, we 
studied each ease with sections cut serially. Nevertheless, as can be seen 
in the photomicrographs, the evidence is so clear that observation of only one 
section leaves no doubt as to the resorption being caused by the same pulp 
tissue. 

The greatest degree of internal resorption was that of Case 8 (Fig. 7), 
in which a diffuse enlargement—radiographically controlled—of all of the 
pulp eavity was produced, endangering the integrity of the tooth. In the 
remaining cases, resorption has been of slight importance and sometimes it has 
heen even insignificant. 

As ean be seen in Table II, the most frequent location of the resorptive 
process has been the radicular portion of the canal, generally near the pulp 
chamber, which at the same time coincides with the region of the dentinal 
reparative area. No inflammatory picture was observed in any tooth, except 
for an isolated small foeus of infiltration that was present in Cases 1 and 3. 

The dentinal reparative capping of the pulpal injury was performed in 
these eases in the usual manner in the remaining teeth of our series. Some- 
times the thickness of newly formed dentine reached significant values. In 
both of the cases in which there was not a complete sealing of the pulp, signs 
of dentinal formation were nevertheless seen. This, along with the lack of 
any inflammatory reaction, suggests that adequate reparation would have 
taken place later on. 

The histologie criterion followed by us for diagnosing internal resorp- 
‘tion has been the same as that used in practice for the diagnosis of bone re- 
orption, that is, irregular loss of dentinal substance leaving a junction of 
uulp-dentine of an irregular nature, frequently scalloped (Fig. 2), together 
vith the presence on the reabsorbed surface of gigantic multinucleated cells 

’ the osteoclast or chondroclast type (here they should logically be named 
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ntinoclast). The edges of active resorption are deprived of any layer of 
edentine. In Case 5, the diagnosis of internal resorption of dentine was 
ide without finding dentinoclasts, but only through the loss of dentine sub- 
nee. Our interpretation was that it was a phase of detention in the re- 
‘ption process. 

In our eases, the resistance offered by predentine to dentinolytic activity 
pulp tissue has been very striking. Thus, on many occasions (Fig. 1) 
ips of predentine were seen isolated in the midst of pulp tissue that had 
ready reabsorbed all the peripheral calcified dentine. 





Fig. 1. Fig. 2. 


P.D fy ere FD pcg ht MW Fo Dy pj te ge! . oe - ae 

Fig. 2.—Case 2, Table II. Several small areas of internal resorption of dentine. Pulp 
tissue remained without inflammation. (Hematoxylin and eosin stain.) 

The pulp tissue filling all the resorption areas has features common to the 
rest of the pulp; it is usually of the loose type, well vascularized, and hypere- 
mic, although these two last characteristics were no more striking than in 
the rest of the pulp. Although the histologie pictures of this series indicate 
a rather active resorptive process, a slightly marked apposition of predentine 
is visualized in some surfaces already reabsorbed. 

In one pulp (Case 8) there was a very marked fibrous transformation with 
small islands of bone tissue (bone metaplasia) in all of the pulp that could 
be studied. In pulp tissue it is difficult accurately to differentiate bone tissue 
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from secondary dentine, especially when it is nucleated. We were guided by 
the presence, within the basic substance, of cells of the osteocyte type placed 
parallel to the apposed surface. 

Discussion 
The finding of eight cases of internal resorption of dentine in a 
total of fifty-four cases studied shows undoubtedly that surgical handling, 


Fig. 3. 





; 
t 
f 
: 


Fig. 4. 


Fig. 3.—Case 3, Table II. Small area of internal resorption of dentine (R) showing 
several dentinoclasts on dentinal resorbed surface. (Hematoxylin and eosin stain.) 

Fig. 4.—Case 3, Table II. In this photomicrograph can be seen a resorption of a calcic 
deposit (R). This pulp showed in another site a real internal resorption of dentine. (See 
Fig. 3.) (Hematoxylin and eosin stain.) 





INTERNAL RESORPTION OF DENTINE 


Fig. 5. 


Fig. 5.—Case 6, Table II. An important area of internal resorption of dentine near the 
dentinal bridge. (Hematoxylin and eosin stain.) 

Fig. 6.—Case 6, Table II. Two islands of bone tissue in a pulp which suffered a marked 
fibrous transformation. (Hematoxylin and eosin stain.) 


A. B. C. D. BF. 


Fig. 7—Case 8, Table II. Maxillary right central incisor of a 9-year-old boy. Pulpot- 
omy after three days’ trauma. Extensive fracture of crown exposing the pulp. Pulp cap- 
ping with calcium hydroxide (Calxyl), zinc-oxide eugenol, cement. A, After three months, a 
thin dentine bridge can be seen (July, 1954). B, The Calxyl paste is apparently absorbed by 
the pulp, which also has an internal resorption of dentine (December, 1954). C, Increase 

the internal resorption of dentine (May. 1955). D, Pulpectomy for histologic pulp control 
filing the canal with absorbable paste and gutta-percha points. There is no communication 
v ye a (May, 1955). 2, Resorption of the paste in the apex and not in the 
na une, 1§ ). 
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or the chemical substances employed, has had a determinant effect in th 
production of this lesion. 

In the eight cases, a coronal amputation of the pulp had been performed 
representing 28.5 per cent of the twenty-eight cases that underwent a simila 
amputation. If we add to this those cases in which the coronal portion o 
the pulp was resected and there was no resorption, it would seem evideni 
that traumatism of the pulp has a direct influence in bringing about the lesion 
We cannot help taking into account the possible action of calcium hydroxide. 
Although in the eases of pulp capping (without amputation) there was no 
internal resorption of dentine, and the authors who have investigated this 
matter do not describe it either, there is still a possibility that this effect 
could appear in the radicular pulp. 


Summary 


Internal resorption of dentine has been studied in a total of fifty-four 
teeth with pulp capping, accompanied or not by amputation of the coronal 
portion of the pulp. Attention is called to the high rate of frequency of in- 
ternal resorption of dentine which coincides with pulp amputation in teeth 
treated with calcium hydroxide. Its possible etiology is also discussed. 
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CHONDROSARCOMA OF THE MAXILLA 


Report of a Case 


Ilenry C, SANDLER, D.M.D., M.P.H.,* Brookuyn, N. Y. 


‘YOLID chondromatous tumors most frequently affect the pelvis, sternum, 
7 scapula, long bones, and bones of the hands and feet. Their localization 
in the facial bones is rather uncommon," * but when detected in these areas 
they present serious problems of diagnosis, treatment, and patient manage- 
ment. Sinee chondromas grow slowly and exhibit a high degree of cellular 
differentiation, they are usually considered benign. However, their innocuous 
carly behavior masks a potential malignaney.* Ineomplete surgical excisions 
tend to inerease the rapidity of growth, decrease intervals between ‘‘recur- 
renees,’’ and stimulate malignant tendencies. The neoplasm may then spread 
beyond operable limits, invade blood vessels, and metastasize to the lungs 
and other tissues. 

It is generally believed that chondromas originate from residual embryonal 
rests of chondroblastie tissues. However, connective tissue tumor cells often 
possess the capacity to form both cartilaginous and osseous elements. Ander- 
son* notes that most chondrosarcomas arise from pre-existing chondromatous 
tumors. Microscopie differentiation is not readily apparent, but chondrosar- 
comas differ from chondromas in their inereased cellularity, irregular nuclear 
patterns, poorly formed intercellular matrix, and evidence of accelerated 
erowth activity at the margins of the lobules. Lichtenstein and Jaffe® are of 
the opinion that a cartilaginous tumor should be classified as malignant if 
there is evidence of calcification even in seattered fields, many cells with 
plump nuclei, more than oceasional cells with two such nuclei, and any giant 

ll with large single or multiple nuclei or clumps of chromatin. 


From the Veterans Administration Hospital, Brooklyn, New York. 
*Chief of Dental Service, Veterans Administration Hospital. 
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Case Report (A. F. I. P. No. 650048) 


In November, 1951, a 45-year-old white man was referred for the surgical removal 


of a bony enlargement of the anterior maxilla which interfered with the construction of 


a prosthetic appliance. The patient was in good health, with no other complaint. He 


hard swelling covered by normal mucous membrane on anterior 


Fig. 1.—Fixed, irregular, 
, aspect of maxilla. 


Fig. 2.—Occlusal radiograph of maxilla showing increased radiopacity, poorly delineated tra- 
beculae, and faintly radiopaque spicules radiating externally. 


stated that he had first noticed the sweliing on the alveolar process just under his nose 
about two years previously and that it had not changed in size until after the recent 
extraction of several anterior maxillary teeth, when it became somewhat larger. 

Physical examination was negative except for a 2 by 4 em. nontender, fixed, ir- 
regular, rough, hard, nonfluctuant swelling, covered by normal mucous membrane, on the 
anterior aspect of the maxillary alveolar process (Fig. 1). Occlusal radiographs showed 
some increased density of bone, indistinct trabeculation, and a slightly irregular outline 
of the alveolar process with faintly radiopaque spicules radiating laterally, suggestive of 
growing bone (Fig. 2). The tentative diagnosis was chondroma or osteoma. 
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At operation, the bone was found to be of a dense ivory-like consistency, extending 
» deeply into the maailla that complete removal of abnormal bone was not possible at 


‘ig time. Microscopie examination revealed that the mass was made up of bone, carti- 
ve, and fibrous connective tissue. The cartilage had a marked excess of chondroblasts 
ith little matrix. The chondroblasts were haphazardly arranged and the nuclei varied 
m small hyperchromatie to semilunar, peripheral basophilic types. There were a few 
eas of calcification within the cartilage and some well-formed bone spicules. The sur- 
unding connective tissue was infiltrated by irregular whorls and bands of spindle- 
aped cells with prominent hyperchromatic nuclei occasionally containing a nucleolus 
Fig. 3). The pathologist reported the specimen as osteochondroma. 


Fig. 3.—Chondroblasts are irregularly arranged and widely variable in size and shape, 
with nuclei that vary from small hyperchromic to semilunar peripheral types. (Hema- 
toxylin and eosin stain. Magnification, x125.) 


The original wound healed without incident but, in view of the known frequency 
of recurrence of chondromas when inadequately removed and their tendency to become 
malignant, the patient was kept under frequent observation. Five months later, a 1 by 2 
cm. swelling was noted in the midline of the hard palate, and within one month the 
lesion had enlarged noticeably. No discomfort was experienced by the patient and 
radiographs could not demonstrate any demarcation of tumor. . 

The patient had been previously presented at one of the weekly Head and Neck 
Conferences* and his present status was reviewed. The rapid growth of the palatal 
lesion was highly suggestive of a malignant neoplasm, and radical surgical excision was 
considered the treatment of choice. However, the full extent of the tumor could not be 
visualized by radiographic or clinical examination and, since the removal of the entire 
maxilla would make the construction of a satisfactory prosthesis rather difficult, it was 
planned to cireumscribe the observed tumor area by a reasonable margin of about 2 em., 
leaving as much maxilla as possible. 


*The Head and Neck Conference consists of representives from Head and Neck Surgery, 
Dental Service, Otolaryngology, Plastic Surgery, Pathology, Radiology, and Social Service. 
Its function is to review all patients with suspectcd malignant neoplasms and to cooperate 
in their diagnosis, plan cf treatment, management, and rehabilitation. 
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At operation, most of the horizontal process of the maxilla and part of the zygoma 


were removed, leaving a small segment of the tuberosities, the palatine bones, and soft 


palate intact (Fig. 4). Within the main gross specimen there was a dense, white, hard, 


Fig. 4.—Postoperative view of the palate, showing the remaining alveolar process, the edge 
of the soft palate, the nasal septum, turbinates, and maxillary sinuses. 


Fig. 5.—Main specimen of chondrosarcoma, showing swelling on palate and extent of tumor. 


shining mass about the size of a golf ball infiltrating into the bone, surrounded by ap- 


parently normal tissue (Fig. 5). Microscopic section from several areas showed evidence 
of bundles of cartilage separated by a pink-staining connective tissue with areas of bone 


transformation. The cartilage cells were numerous, hyperchromatic, and large but 
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Fig. 6.—Clusters of chondromatous cells which tend to merge with atypical fibroblasts. 
(Hematoxylin and eosin stain. Magnification, 125.) 


Fig. 7.—Lateral-view radiograph showing absence of maxilla and a radiopaque area in 
he cheek. 
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rather poorly outlined, with a tendency to merge with the fibrocollagenous tissue cells. 


These latter were abundant, large, hyperchromatic, and oval to spindle-shaped, with 


variable nuclei (Fig. 6). The pathologist’s diagnosis was “osteochondrosarcoma.” 


Fig. 8.—Postoperative appearance of the patient. 


Histologic samples taken from the edges of the cut specimen were suspiciously 
suggestive of tumor encroachment, so that, despite the radical extent of surgery, the 
original incision was reopened and the suspected margins were again deeply excised. In 
so doing, most of the remainder of the maxilla and the bridge of palatine bone were 
sacrificed. Microscopic sections of the specimens removed at this operation revealed no 
further presence of tumor. 

An obturator fabricated on a preoperative cast was inserted immediately after 
operation. This temporary appliance was not only helpful in reducing postoperative 
discomfort, but it also was of considerable psychological benefit in allaying the patient’s 
apprehension in regard to speech and eating. A more permanent prosthesis was provided 
prior to discharge from the hospital. Healing was uneventful and the patient was kept 
under frequent observation. 

Six months after the last operation a recurrence or reappearance was noted on the 
remaining segment of maxilla. The remainder of the maxilla was resected to the orbital 
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ite and the cavity was partially lined with a successful skin graft. The wound healed 
yrmally and a new prosthetic appliance was constructed. 

Three months after the previous operation, a nontender swelling of the right cheek 
is noted. Palpation and radiographs localized a hard mass within the soft tissue of 

cheek (Fig. 7). The mass was excised and proved to have the same microscopic 
iracteristics as the tumor removed at the previous operation. It seemed most probable 
at this recurrence was due to the accidental implantation of tumor cells during opera- 
m. 

The patient has been under continued observation for five years since the first 
eration and two years since the last recurrence in the cheek. There has been no further 
idence of reeurrence; the nasal tissues are normal. Masticatory function, speech, and 


pearance are satisfactorily restored (Fig. 8). 
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Comment (Lester R. Cahn) 

There is no better example of the necessity for a complete knowledge of 
the pathologie process and life history of a disease than in the case of certain 
tumors—notably the chondroma and the mixed tumor. Too often these neo- 
plasms are classed as benign growths, when in many instances benignity is 
determined by the intelligent initial attack upon them. 

[ shall confine my remarks only to the chondroma. Two important facts 
must be remembered in connection with this growth: (1) It is quite impos- 
sible to offer any definite prognosis from the microscopic picture. We are 
told that irregularity in the size of the cell, nuclear hyperchromatism, cells 
with two nuelei, and evidence of calcification are sinister signs. All the 
chondromas I have examined have shown some or all of these characteristics, 
even those that have not recurred. (2) It is impossible to determine the limits 
of the growth with the x-ray. One might palpate what appears to be a cir- 
cumseribed hard mass, yet in the x-ray its borders are indistinguishable from 
ihe surrounding bone. For this reason, the primary operation must be so 
planned that the growth is removed with a ‘‘safe’’ margin of tissue about it. 
(his may result in a rather radical procedure which, in the long run, may 

in out to be a conservative one. 


The biopsy is always indicated in bony tumors. 
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It is conceivable that many chondromas have been operated upon in- 


completely, because of the clinical impression that the tumor was an osteoma. 
Possibly, if the true nature of the mischief were known through biopsy, a 
(Possibly !) 


more complete operation would have been done. 

The suggestion that the mass in the cheek that appeared three months 
after the last operation was due to an implant is quite questionable. I believe 
that the mass represents the progressive growth of a nidus of the neoplasm 


that had not been encompassed in the previous excision. 





Professional News Items 


American Association of Endodontists 
The annual meeting and election of officers of the American Association of Endo- 
ntists will be held Feb. 2 and 3, 1957, at the Conrad Hilton Hotel, Chicago, Illinois. An 
eresting and informative two-day program on endodonties has been planned. 
For further information, write Dr. V. B. Milas, Secretary, 2559 West 63rd St., Chicago 
, Illinois. 


Second Dental Education Workshop 


‘‘The Health Sciences for the Dentist of Tomorrow’’ is the theme of the second of 

ree workshops for the improvement of dental education which will be held on Friday, 

\pril 12, 1957, at the Hotel Statler in New York City. The aim of the workshops is to 

timulate greater participation by the dental profession in the study of educational prob- 
ems and the improvement of dental education. 

The objective of the second workshop is to re-evaluate the curricular content of 
ental education programs in the light of preventive trends in health care and the de- 
eloping status of dentistry as the full service equivalent of an oral specialty of medical 
ractice. Curricular problems will be discussed at the morning and afternoon panels. 

‘‘Design of a Functional Dental Curriculum’’ is the topic of the morning panel. The 
afternoon panel will deal with problems of ‘‘ Educational Integration of Preventive Prin- 
ples in the Dental Curriculum.’’ 

An invitation is extended to the members of the health professions to attend and 
participate in the deliberations. Admission is free. 


University of Alabama 
The following refresher courses are offered by the University of Alabama School 
of Dentistry: 
Jan. 5 and 6, 1957. Operative Dentistry. Donald A. Keys. 
Jan. 17 and 18, 1957. Immediate Root Canal Therapy Followed by Apicoectomy. 


Adeeb E. Thomas, 
Jan. 19 and 20, 1957. Insurance, Investment, and Estate Planning. A. Key 


Foster, Carl P, Heartburg, and Plato Britton. 


Jan. 21, 1957. Income Tax Guidance. 
Feb. 7, 1957. Office Management and the Psychology of Dentist-Patient Rela- 


tionship, Frank Mathews. 
Feb. 16 to 18, 1957. Diagnosis and Treatment of Occlusal Deformities, Louis 


Alexander Cohn. 
Feb 23 to 25, 1957. Removable Orthodontic Appliance Construction. Samuel 


D. Gore, 
March 2 and 3, 1957. Insurance, Investment, and Estate Planning. A, Key 


Foster, Carl P. Heartburg, and Plato Briton. 
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March 14, 1957. Income Tax Guidance. 8S. Grady Fullerton. 
March 23 to 25, 1957. Periodontology. William McIntosh. 
For further information, write Dr. Arthur H. Wuehrmann, Associate Dean and 
Director, Refresher Course Program, University of Alabama School of Dentistry, 1919 7th 
Ave., South, Birmingham 3, Alabama. 


New York University College of Dentistry 
The Department of Endodontics of New York University College of Dentistry an- 
nounces a postgraduate course in endodonties, to be given Jan. 14 to 25, 1957, from 9 A.M. 
to 1 p.M., by Dr. Morris B, Auerbach, Chairman of the Department of Endodontics, and 


associates. 
Tuition for the course will be $200.00. The application form should be accom- 
panied by a deposit of $25.00 to insure registration. Enrollment is limited to ten class 


members. 


Tufts University School of Dental Medicine 

The following postgraduate courses are announced: 

DPG. 102. Clinical Endodontics. Monday through Friday, March 25 to 29, 1957. 
Tuition, $150.00; class limited to twelve. Ralph F. Sommer, Profes- 
sor of Dentistry, University of Michigan. 

DPG. 702. Crown and Bridge Prosthesis, Six days: March 6, 7, 13, 14, 20, and 27, 
1957. Tuition, $200.00; class limited to eight. R. Sheldon Stein, 
Boston, Massachusetts. 

DPG. 603. Participation Course in Periodontology. Monday through Friday, April 
8 to 12, 1957. Tuition, $150.00; class limited to twelve. Irving Glick- 
man and staff. 

For further information and application, write to Director of Graduate and Post- 

graduate Studies, Tufts University School of Dental Medicine, 136 Harrison Ave., Boston, 


Massachusetts, 


Dental Alumni Society 
University of Pennsylvania 

The following events are announced: 

Senior-Alumni Midwinter Dinner. Feb. 27, 1957. Penn-Sherwood Hotel. The Dental 
Alumni Society of the University of Pennsylvania will play host to the members of the 
Senior Class at the fifth annual dinner. A closed-circuit television program will be pre- 
sented at the school in the afternoon. 

Greater Philadelphia Meeting. March 27, 1957. New Sheraton Hotel. Social hour, 
4:30 to 6:30 P.M. 

Alumni Day. Friday, April 26, 1957. Scientific program at school. Alumni banquet at 
Penn-Sherwood Hotel. 7 P.M. 

Pennsylvania State Meeting. Thursday, May 23, 1957. Penn-Harris Hotel, Harrisburg, 


Pennsylvania, 
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Reviews of New Books 


Kronfeld’s Histopathology of the Teeth and Their Surrounding Structures. 
Revised and edited by Paul E. Boyle, M.D., Professor of Oral Histology 
and Pathology, The Thomas W. Evans Museum and Dental Institute, 
School of Dentistry, and Professor of Oral Pathology, Graduate School of 
Medicine, University of Pennsylvania. Fourth edition. Philadelphia, 
Lea and Febiger, 1955. 497 illustrations, 2 color plates. 


Kronfeld’s work in the field of histopathology has always been considered 
as authoritative. He was one of the first; he had ample material and an 
excellent teacher. 

Professor Boyle has revised the text and now has an excellent chapter 
on tumors of the oral cavity. The clinical is coordinated with the laboratory 
studies. 

The illustrations throughout the text are excellent. It is recommended to 
he student and the practitioner. 

THomas J. Coox. 
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Oral Cancer and Tumors of the Jaws. By George S. Sharp, M.D., F.A.CS., 
I'.A.C.R. (Ther.), Professor of Pathology, School of Dentistry, and As- 
sistant Clinical Professor of Surgery, School of Medicine, University of 
Southern California, Director, Pasadena Tumor Institute; Weldon K. Bul- 
lock, M.D., M.Se. (Path.), Associate Clinical Professor of Pathology, 
School of Medicine, University of Southern California, Surgical Patholo- 
gist, Los Angeles County Hospital; and John W. Hazlet, D.D.S., Lecturer, 
Oral Tumor Pathology, School of Dentistry, University of Southern Cali- 
fornia. New York, McGraw-Hill Book Company, Inc., 1956. Price, $15.00. 


This text is made up of five parts. Part One deals with ‘‘ Introductory 
Principles for Neoplastic Disease ; Part Two, ‘‘Tumors, Benign and Malignant, 
of the Oral Mucosa and Accessory Cavities’’; Part Three, ‘‘ Neoplasms, Benign 
and Malignant, of the Jaws’’; Part Four, ‘‘Quasitumors of the Jaws’’; Part 
Five, ‘‘Cysts of the Jaws.’’ 

The illustrations, in particular the reproduced radiographs, are excellent 
and well captioned. Modern and effective methods of diagnosis and treatment 
are given. The entire text is well done. It is recommended to the dentist and 
the physician, both the general practitioner and the specialist. 

THomas J. Cook. 





BOOKS RECEIVED 


Books received are acknowledged in this department and such 
acknowledgment must be regarded as sufficient return for the cour- 
tesy of the sender. Selections will be made for review in the interests 
of our readers, and as space permits. 


The Dental Business Office. A Practical Guide for Every Ethical 
Dentist. By C. Edward Rutledge, D.D.S., and Edward Winsor. 
152 pages. Price, $3.50. Philadelphia, Lea & Febiger, 1956. 


Clinical Endodontics. A Manual of Scientific Endodontics. By Ralph 
Frederick Sommer, D.D.S., M.S., F.A.C.D., F.A.A.O.R., F. Darl 
Ostrander, A.B., D.D.S., M.S., F.A.C.D., and Mary C. Crowley, 
A.B., M.S.P.H. 514 pages. 384 illustrations Philadelphia and 
London, W. B. Saunders Company, 1956. Price, $10.50. 


Clinical Operative Dentistry. Editor: William John Simon, Dean and 
Professor of Operative Dentistry, State University of Iowa. 381 
pages. Illustrations, 650 on 538 figures. Philadelphia and Lon- 
don. W.B. Saunders Company, 1956. Price, $9.50. 





Abstracts 
of Current Literature 


ORAL PATHOLOGY 


Congenital Capillary Hemangiomas of the Parotid Gland—A Lesion Characteristic of 
Infancy. J. 8S. Campbell. New England J. Med. 56: 254, April, 1956. 


Benign congenital capillary hemangiomas occur usually in the first year of life. 
rhe prognosis for parotid hemangioma is good and the treatment is complete surgical 
xtirpation of the lesion, with special care taken to avoid any permanent damage to the 
acial nerve during removal. 

A subtotal parotidectomy may suffice to excise the grossly visible tumor; in cases 
uvolving the superficial lobe or the retromandibular portions, surgery is the treatment 


of choice. 


2. oS, 


Some Aspects of the Problem of Radionecrosis of the Jaws. W. D. MacLennan. Proc. 
Roy. Soc. Med. 48: 1017, December, 1955. 


Avascularity, necrosis, and infection make up the sequence of events in radionecrosis 
or radio-osteomyelitis. The insidious progress, the damage to the local tissues, and the 
potentially crippling general effect in respect to the patient are emphasized. 

The tissues concerned are skin, connective tissues, muscle, bone, tooth structures, 
nerve tissues, vessels, salivary glands, and mucous membrane. 

The clinical signs and symptoms of radionecrosis include weight loss, pain aggravated 
by motion, edema, necrosis, osteitis, trismus, and hemorrhage. Treatment includes a high- 
calorie diet (given by nasogastric tube if necessary), control of pain by analgesics, nerve 
blocks, control of infection by establishment of strict oral hygiene and antibiotics, and 
surgical removal of the necrotic tissues in so far as and whenever possible. 

The author believes that teeth play an important role in osteoradionecrosis of the 
jaws, and he favors extraction with the sockets healed prior to irradiation. 

e. J.C. 
ORAL MEDICINE 
Drug Allergies. Chauncey D. Lake. Postgrad. Med. 17: 132, February, 1955. 


Allergic manifestations to drugs may be classified in three ways: (1) those localized 
in special organs or tissues, examples of which are urticaria, hives, diarrhea, asthma, hay 
fever, and agranulocytosis; (2) generalized severe and acute symptoms, as in anaphylactic 
shock, and (3) generalized mild and chronie reactions, of which fever may be considered 
typical. 

About 5 per cent of persons have some allergic reaction to commonly used drugs. 
[t is not possible to tell in advance where the allergy may appear, or in which patient. 
Many types of drugs may cause allergy. Of particular interest are allergic reactions 
resulting from antibiotics. 

The practitioner should inquire of the patient whether he has ever had the drug he 
is about to administer, and whether he has had a reaction to it. 
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Drug manufacturers realize their sense of responsibility in introducing new drugs, 
and the practitioner should report to the manufacturers any unfavorable reaction to their 
products. 

7. o.%3 
ORAL SURGERY 


Total Parotidectomy for Mixed Tumors. R. W. Utendorfer. Am. J. Surg. 91: 159, Febru- 

ary, 1956. 

Mixed tumors of the parotid gland are more common than in the other salivary 
glands. They are thought by some to be a stage in progression between a benign and a 
malignant lesion. 

The high recurrence rate (25 per cent) is attributed to incomplete removal, error in 
diagnosis, the presence of satellite nodules, and penetration of the capsule. 

In a series of patients, total parotidectomy with preservation of the facial nerve 
was performed in twenty-three patients. In three instances the total procedure was 
In each instance, a cyst was densely encapsulated and 


accomplished for benign disease. 
The author mentions that this method of treatment is 


was thought to be a mixed tumor. 
indeed radical for benign disease but cautions that mixed tumors may undergo cystic 
degeneration so that a biopsy specimen at the time of operation may not be absolutely 
diagnostic. The procedure of total parotidectomy is technically feasible and, in view of 
the significant recurrence rate of mixed tumors of the parotid gland treated otherwise, 
this concept has value. 
tT. & &. 
Adamantinoma: A Brief Review of the Condition With Description of A Case Treated 
by Immediate Replacement With A Tantalum and Acrylic Prosthesis Following 

Resection of the Affected Area of the Mandible. W. G. Holdsworth and N. L. Rowe. 

rit. J. Surg. 43: 255, November, 1955. 

Adamantinoma, also known as ameloblastoma, is a slowly growing, locally invasive 
tumor which occurs principally in the jaws and is most commonly situated in the mandible. 
It is thought to be the result of aberrant growth of the developing enamel organ. 

Radiologically, the typical case demonstrates a multilocular radiolucent lesion com- 
monly loeated at the angle of the mandible. 

Biopsy is suggested as a preliminary step. Treatment by local curettage will result 
in a high recurrence rate. When the lesion is roentgenologically demonstrated to be well 
localized and confined to the upper portion of the alveolar bone, local resection, leaving 
the uninvolved basal bone, may be justified. This procedure is best performed from an 
external approach to ascertain the upper limits of the lesion. Very few cases are amenable 
to such local treatment. 

Radical resection of the affected area is the treatment of choice, since the great 
majority of adamantinomas are radioresistant. After resection of the affected bone, 
continuity may be restored by means of a bone graft, allowing the elapse of at least six 
weeks before grafting. Steinmann pins embedded in the bone ends or acrylic space 
retainers are employed to prevent deviation of the chin toward the affected side during 
the six-week period. Metastasis is rare, but recurrence is common after inadequate re- 
moval. 


T. J. ©. 


Surgery of the Mandible: Some Clinical and Experimental Considerations. B. G. Sarnat, 
and I. B. Robinson. J. Plast. & Reconstruct. Surg. 17: 27, January, 1956. 


It is impossible in the allotted space adequately to review this excellent thesis. It 


includes a study of growth of bone (abnormal and normal), underdevelopment and over- 
development, and causes of the same. 
Surgical considerations are discussed. The article is recommended to the oral 


surgeon, 
T..23.% 





Operative Oral Surgery 


AMELOBLASTOMA 


Report of a Case 


Noau R. Ca.tuoun, D.D.S.,* J. P. Lazansxy, M.D., D.M.D.,** 
STANLEY Jackson, D.D.S.,*** anp Witutiam M. Brinvcerorp, Jr., D.D.S.,**** 
TUSKEGER, ALA. 


MELOBLASTOMA is an epithelial neoplasm which is considered by some 

to be derived from epithelial cells of the enamel organ, a development 
strueture intimately related with tooth development. Others feel that the 
origin of this neoplasm is the basal-cell layer of the oral epithelium. This 
latter view is supported by the fact that the neoplasm is encountered in extra- 
oral sites, such as the tibia. 

The neoplasm is characterized in part by the fact that it is capable of 
producing a considerable degree of local bone destruction. The architectural 
pattern is such that complete removal is seldom, if ever, achieved by simple 
enucleation. Rather, wide excision is the treatment of choice. 

The following ease is presented because it re-emphasizes the importance of 
a thorough investigation and the need for periodic follow-up examinations of 
treated radiolucent areas. 


Case Report 


History.—On Jan. 6, 1955, G. H., a 35-year-old Negro man, a neuropsychiatric patient, 
was seen for routine examination in the Dental Service, Veterans Administration Hospital, 
Tuskegee, Alabama. The periapical roentgenograms revealed a radiolucent area, honey- 
combed in appearance, which involved the lower right molar region and extended beyond 
the periapical film. 

A review of the hospital records of the patient showed that the mandible and skull 
were examined with posteroanterior and lateral roentgenograms on June 17, 1953. <Accord- 
ing to the roentgenographic report, a multicystic radiolucent area with numerous fine, in- 
omplete septa involved the right ramus, body of the mandible, and the apices of a molar 

Published with the permission of the Chief Medical Director, Veterans Administration, 

ho assumes no responsibility for the opinions expressed by the authors. 

*Chief, Dental Service, Veterans Administration Hospital, Tuskegee, Alabama. 

**Director of Clinics, Professor of Oral Surgery, University of Alabama, School] of Den- 
tistry, and Oral Surgery Consultant, Veterans Administration Hospital, Tuskegee, Alabama 

***Full-Grade Dentist, Dental Service, Veterans Administration Hospital, Tuskegee, 

labama. 

***Dental Intern, Dental Service, Veterans Administration Hospital, Tuskegee, Alabama. 
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tooth. The right side of the mandible was expanded, with no breakdown of the cortical 
bone. Roentgenographic impression: ‘‘Giant-cell tumor, adamantinoma, fibrous dysplasia, 
or dentigerous cyst.’’ 

On June 18, 1953, a biopsy specimen was taken from the right ramus of the mandible. 
The microscopic diagnosis was ‘‘ radicular cyst, periapical periodontitis.’’ On June 23, 1953, 
a lower right second molar was extracted and the periapical tissue was submitted for micro- 
scopic examination. The microscopic diagnosis was ‘‘exostosis and granuloma of the gingi- 


vae.’’ Blood calcium, phosphorus, and phosphatase determinations were done; these were 


reported within normal limits. The records did not show any further investigation or treat- 


ment of the lesion. 


Fig. 1—Photograph showing enlargement of the lower right third of the face. 


Clinical Examination.— 

Extraoral (Fig. 1): The right lower third of the face was enlarged; the swelling ex- 
tended from the posterior border of the right ascending ramus to the region of the right 
mental foramen and from the inferior to the superior border of the mandible. The over- 
lying soft tissues were freely movable and the regional lymph nodes were not palpable. 

Intraoral: The enlargement was not visible intraorally. With the exception of a 
slight scarring in the retromolar fossa area, the otal mucosa seemed normal. Palpation 
revealed a loss of bone along the anterior border of the right ascending ramus from the 
coronoid process to the retromolar fossa. The teeth present in the lower arch were from 
the lower right second premolar to the lower left cuspid, inclusively, and in the upper arch 
from the upper right second premolar to the upper left cuspid, inclusively, and the upper 
left third molar. 


Roentgenographic Examination.—Posteroanterior (Fig. 2), right lateral (Fig. 3), and 
periapical roentgenograms of the mandible were taken. 

The examination revealed an irregular radiolucent area which involved the right ascend- 
ing ramus and body of the mandible. In the ramus there was one large radiolucent area 
which extended from the coronoid process to the inferior border of the mandible and pos- 
teriorly from the anterior border to approximately the posterior border of the ramus. The 
lesion in the body of the mandible was honeyecombed in appearance and extended from the 
‘radiolucent area in the ramus to the region of the right first molar. ‘The ramus of the 
mandible seemed expanded in the mediolateral dimension. 





AMELOBLASTOMA 


Fig. 3. 


Figs. 2 and 3.—Roentgenograms of the mandible showing an irregular, honeycombed, radio- 
lucent area of the right ramus and body. 
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Fig. 4.—Photograph of gross specimen, right ascending ramus, and a portion of the 
body of the mandible. The coronoid process and a part of the anterior border of the ramus 
were destroyed. 


Fig. 5.—Photomicrograph showing the characteristic microscopic features of the tumor. 
(Magnification, «100; reduced %.) 
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He we rh a 5 


Fig. 6.—Roentgenogram showing the resected mandible. 


Fig. 7. Fig. 8. 


Figs. 7 and 8.—Photographs taken eight months postoperatively. 
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Biopsy.—Anesthesia was obtained by blocking of the right inferior alveolar and lingua! 
nerves and infiltration of the buccal nerve with 2 per cent Xylocaine-epinephrine solution 
A wedge-shaped section of tissue, which included the overlying mucosa and the bone of 
the retromolar fossa area, was removed. The biopsy report indicated ameloblastoma. 


Operation.—Labial arch bars were applied to the upper and lower teeth. Under endo 
tracheal anesthesia with Pentothal sodium, nitrous oxide, and oxygen, the right side of the 
mandible containing the tumor was excised en bloc. 


Fig. 9.—Photographs of dental prosthesis. 


An extraoral incision was started at the tip of the right mastoid process and extended 
approximately 2 em. below the inferior border of the mandible to the region of the right 
mental foramen. The incision was carried through the platysma muscle, after which the 
inferior border of the body of the mandible and ramus were exposed. During the procedure 
the external maxillary artery and the anterior facial vein were divided and ligated. The 
overlying soft tissues were then reflected and the buccinator, masseter, external and internal 
pterygoid, and temporal muscles were detached from the mandible. An elliptical intraoral 
incision was made around the soft tissues which covered the anterior border of the ramus 
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i the superior border of the body of the mandible as far as the lower right first pre- 
lar. The second premolar was extracted. The body of the right side of the mandible was 
ected with a Gigli saw distal to the first premolar. The inferior alveolar artery vein 
i nerve were ligated and divided. The resected segment which contained the tumor was 
sarticulated and removed en bloc. A rubber drain was placed in the region of the glenoid 
ssa and allowed to extend through the extraoral incision. The incisions were closed in 
ers with catgut sutures; the skin and mucosa were sutured with black silk. A pressure 
ndage was applied to the extraoral wound. 


Pathologic Findings.— 

Gross description: The gross specimen (Fig. 4) was a segment of the right mandible 
ich included the condyle and a portion of the body. The bone of the angle and body 
is expanded. The superior surface of the body contained numerous depressions with 
stie cavities that were filled with a firm, reddish gray tissue. A large cavity which con- 
ined a bloody fluid was present in the ramus. 

Microscopic description (Fig. 5): Sections of the specimen showed extensive invasion 
f the bone by a neoplasm composed of irregular nests of small basophilic cells. The baso- 

philic cells were palisaded around reticular centers in which the cells were roughly stellate 
Some of the cell groups showed cystic formation with an acidophilic amorphous 


in shape. 
The cell masses were supported by a dense fibrous 


secretion in some of the cystic spaces. 
connective tissue stroma. 

Diagnosis: Ameloblastoma of the right mandible. 

Follow-up.—Upper and lower arch bars with stainless steel intermaxillary ligatures 
were used to maintain normal relationship of the remaining segment of the mandible to the 
maxilla during the period of scar tissue formation. The recovery of the patient was un- 
eventful. Roentgenograms (Fig. 6) and photographs (Figs. 7 and 8) taken two months 
postoperatively showed no recurrence of the tumor and minimum facial distortion. A 
prosthesis (Fig. 9) was constructed for the patient. 

Full credit is given John C. Ashhurst, M.D., pathologist, Veterans Administration Hos- 
pital, Tuskegee, Alabama, for the microscopic examination. 


Reference 
1. Thoma, K. H.: Oral Surgery, ed. 2, St. Louis, 1952, The C, V. Mosby Company, p. 1294. 





A DENTIGEROUS CYST OF THE MAXILLA 
Report of a Case 


Newton E. Auten, D.D.S., F.A.C.D.,* Seuma, ALA. 


OLLICULAR and dentigerous cysts have been considered identical lesions 

by many authorities. The concept most generally accepted at present is 
that the follicular cyst develops from the enamel organ before calcification 
is begun and the dentigerous cyst develops from the enamel organ after some 
enamel is laid down. The follicular cyst, therefore, contains no calcified 
structure, whereas the dentigerous cyst contains a completely or partially 
developed tooth. The following case is significant in that two close relatives 
of the patient reported here were subsequently found to harbor jaw cysts. 


Case Report 

The patient, a 12-year-old white boy, was first seen on May 5, 1952, having been 
referred by his dentist for the removal of a cyst in the right maxilla. The upper right 
lateral incisor had been removed by the dentist several days earlier for the relief of pain. 
The escape of cystic fluid at the time of extraction prompted the dentist to make a roent- 
genographic examination, and a large rarefied area was diagnosed as a cyst. 

On examination, the upper right deciduous cuspid and first premolar were found to be 
loose and failed to respond to the pulp tester. An obvious bulging of the labial and buccal 
mucosa in the region was noticed. Palpating the enlarged area revealed no crepitation or 
fluctuation but, by applying firm pressure, it could be felt to depress slightly. Roentgeno- 
graphic examination (Fig. 1) supplied evidence of a well-defined, oval, radiolucent area 
containing a cuspid, and a diagnosis of dentigerous cyst was made. 

The medical history was negative and an appointment was made for the operation. 

On June 11, 1952, the patient was premedicated by the oral administration of 1.5 gr. 
of pentobarbital sodium and the operation was accomplished under conduction and infiltra- 
tion anesthesia. A gingival incision was made from the first molar to the right central 
incisor, and a vertical incision was placed in the soft tissues over this tooth. The muco- 
periosteal flap was reflected, the first premolar and deciduous cuspid were extracted, and 
the thin plate of overlying bone was removed with a chisel] and rongeur forceps. The cyst 
was enucleated to the neck of the cuspid and the cuspid was extracted. The cavity left by 
the removal of the cyst and tooth (Fig. 2) was carefully inspected to make certain that 
all pathologic tissue had been removed, and the walls were treated with liquefied phenol 
which was neutralized with alcohol. An iodoform gauze dressing was inserted and the flap 
was sutured into position with 000 silk. The root end of the cuspid was not fully developed 
(Fig. 3). A postoperative roentgenogram (Fig. 4) was made and the presence of the 
iodoform gauze could be detected in this view. 

The patient returned in forty-eight hours with normal temperature, very slight swelling, 
_ and no pain. The sutures were removed on the following day and the dressing was changed. 


*Lieutenant Colonel, Dental Service, U. S. Air Force, Langley Air Force Base, Virginia 
(present address). 
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Fig. 1.—Roentgenogram of dentigerous cyst. 


Fig. 2. 


Fig. 3. 


Fig. 2.—Photograph of cystic cavity after enucleation of the lesion. 
Fig. 3.—The cyst and cuspid shown on a 2 inch gauze sponge. 
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Fig. 4.—Postoperative roentgenogram. Iodoform gauze may be detected in this view. 


Fig. 5. 


Fig. 6. 


Fig. 5.—Photograph made on Aug. 26, 1952. 
Fig. 6.—Photographic appearance almost three years after operation. 
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[he gauze was changed again on June 22, and on June 25 it was omitted. By Aug. 26, 1952, 
1e wound had healed (Fig. 5) and the patient was told to return to his dentist for suitable 
‘rosthesis and to come back for observation in six months. He was not seen again until 
‘eb. 3, 1955, at which time the operative site was without excessive deformity (Fig. 6) and 
. roentgenogram (Fig. 7) disclosed satisfactory bone regeneration. 

In the late summer of 1953, daughters (aged 15 and 21) of the patient’s maternal aunt, 
submitted to operations for the removal of jaw cysts. 


Fig. 7.—Postoperative roentgenogram made on Feb. 3, 1955. 


Comment 


A ease is reported of a dentigerous cyst in the maxilla of a boy treated 
successfully by complete enucleation. Of primary interest is the discovery 
of jaw cysts in the only two relatives of the patient that have been examined. 
It is regretted that a complete study of the entire family is not possible, for - 
observation of the findings could prove valuable. This case substantiates the 
theory of hereditary or familial influence relative to the development of 


jaw cysts. 





ANTIHISTAMINES AND THEIR VALUE IN ALLAYING 
POSTOPERATIVE DISTRESS IN THE REMOVAL OF 
IMPACTED TEETH* 


AnceLo F. Maccutia, B.S., D.D.S., M.Sc.,** Levirrown, Pa. 


Introduction 


HE general usefulness of histamine-antagonizing agents in the field of 
allergy is well established.* Further research, both pharmacologie and 
clinical, has led to many new and useful findings in other fields of medicine. 


In the field of oral surgery, alleviation of postoperative sequelae, swelling, 
pain, and trismus was observed on patients being treated concomitantly for 
some allergie condition with antihistamines. This led to the assumption that 
histamine, released from the traumatized area by the damaged cells, was 
blocked by the action of the antihistamine drugs.” 

With these observations, a new avenue of treatment was opened to 
research in the field of antihistamines. This article covers an investigation of 
the role of the antihistamines in the alleviation of postoperative swelling, 
trismus, pain, and nausea due to the removal of impacted teeth. 


Histamine 

An understanding of histamine and its properties is quite necessary for 
an intelligent conception of the therapy of antihistamines. 

Clinically, histamine is beta-imidazolylethylamine. It is a decarboxylation 
product of the amino acid, histadine. Histamine is a strongly basic, water- 
soluble, white, crystalline, organic compound. Its isolation in a high purity 
state and in quantitative amounts from biologie fluids has recently been 
accomplished.*® 

If injected locally into the skin, there is a reddening followed by a 
localized edema, showing its great property of vasodilatation. This edema is 
saused by the passage of plasma proteins and fluids into extracellular space of 
surrounding tissues. It is the counteraction of this property of histamine by 
the antihistamines which is believed to be the main factor in diminishing or 
abolishing swelling." 

Histamine, believed to be present in all cells, is released from tissue cells 
by such stimuli as toxins, burns, and trauma. It is apparently exereted by 


*Thesis submitted to faculty of the Graduate School of Medicine of the University of 
Pennsylvania in partial fulfillment of the requirements for the degree of M.Sc. (Dent.). 


**Assistant Attending Oral Surgeon, Lower Bucks County Hospital, Bristol, Pennsylvania. 
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he kidney, and inactivated in the kidney, lung, and liver’® by the enzyme, 
istaminase.' Animal experiments, however, have failed to reveal the use- 
ulness of histaminase as a histamine combatant. 


Antihistamines 

The term antihistamine is apt because of the high specificity of these 
‘ompounds in antagonizing the physiologic effects of histamine. 

The ‘‘era of antihistamines’? was introduced in 1933, in Europe, by 
‘orneau® and Bovet* when they reported the inhibition of histamine by phenolic 
thers. In 1945, RieveschI* and Huber* synthesized diphenhydramine (Bena- 
lryl), the first antihistamine prepared in this country. 

Additional history and specific chemical data on antihistamines will be 
mitted, since it is the purpose of this article to present mainly clinical 
findings. Pertinent, however, are the pharmacology of these histamine- 
antagonizing drugs and their effects on organs and systems of the body. 
Knowledge of their actions had to be known before clinical investigation was 
instituted on patients. 

A search into the literature disclosed that there is no indication that doses 
recommended for therapeutic use have any effect on respiration or that they 
possess the pressor properties of epinephrine in raising blood pressure. Ex- 
perimental investigation has demonstrated that the antihistamine drugs may 
block the transmission of impulses along nerves with an end result similar to 
that of proeaine.'® 

Increased capillary permeability was measured in animals by the extrav- 
asation of a dye due to intradermal injection of histamine. All the anti- 
histamines tested failed to affect the spread of the dye induced by trypsin 
and serums, suggesting that the action of antihistamines on capillary per- 
meability is limited to an antagonism of histamine. 

Although lacrimal and salivary secretions are inhibited by the antihista- 
mines, they do not inhibit the action of histamine on the gastrie mucosa or on 
gastrie secretions. 

Stewart'* claims an antimicrobial action for the antihistamines, but Brew- 
ster and Dieck*® did not find such evidence in their studies. Should Stewart’s 
claim be correct, this unexpected action of the antihistamines is a welcome one, 
since postoperative infection is a probable factor in a traumatized area. 

In any clinical study with drugs, toxicity is an important factor.° Minor 
side reactions to antihistamines are the sedative effect and an atropine-like 
action on salivary secretions, both effects being highly desirable for patients 
undergoing surgery for impacted teeth. 

More serious toxie effects reported were several cases of agranulocytosis, 
eecz_matoid type eruptions, convulsions, cyanosis, and high fever. All these 
patients had large dosage and prolonged treatment time in common. 

Sinee, in this study, all patients were treated over a span of two, and no 
more than three, days and dosage was kept well below that reported to be 
toxic, toxicity was a minor factor. 
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Most previous studies undertaken in evaluating the efficacy of anti- 
histamines and postoperative distress in oral surgery have dealt with patients 
receiving local or general anesthesia. The results were compared on the same 
basis of effectiveness, or the procedures were various ones, such as simple ex- 
tractions, fractures, removal of cysts, alveolectomies, and so forth. Clinical 
effectiveness was usually limited to the result of one antihistamine or, if 
several were tried, results were not compared on a cross-trial basis, that is, 
they were not compared as to chemical classification. (For example, would 
those antihistamines of the monamine group be more effective than those of the 
ethylenediamine group, and so on?) 


Purpose 
The purpose of this thesis, although following the same trend of investiga- 
tions of antihistamines in oral surgery, is more specific. 


1. Hospitalized patients only were used. Here treatment and 
influencing factors could be regulated better than in the outpatient. 

2. Only intravenous anesthesia, such as Pentothal sodium, was 
used. Since the release’? of histamine results from the use of the 
drug and is not reported with a local anesthetic, only cases of patients 
undergoing general anesthesia were recorded. 

3. Only one procedure (the removal of impacted teeth) was con- 
sidered, as different procedures have different factors influencing 
them. For example, in the case of a fractured jaw, the trauma has 
already occurred and presumably the histamine has been released 
before the oral surgeon sees the patient. Therefore, the results would 
have to be appraised on a different basis than those in cases of im- 
pacted teeth where antihistamine could be given before any trauma 
was induced. Since it is practically impossible to test every anti- 
histamine, it was decided to pick and test one antihistamine repre- 
sentative of each of the three main chemical groups of antihistamine. 
The fourth group, being a miscellaneous one, was omitted. 

4. The removal of upper impacted teeth alone, that is, not in 
combination with lower impacted teeth, was not recorded, since in 
most cases these constituted so-called tissue impactions which are not, 
for the most part, as traumatic as bony impactions. 


The effectiveness of each group was compared to a control group and to 
each other. 

The following three chemical groups of antihistamines and the repre- 
sentative of each group were used: 

1. Ethanolamine group—diphenhydramine (Benadryl) 

2. Monamine group—chlorprophenpyridamine (Chlor-Trimeton) 

3. Thylenediamine group—Thenfadil.* 


*Supplied by Winthrop-Stearns, Inc., New York, N. Y. 
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Thenfadil was used for two reasons: (1) because it represented 
the ethylenediamine group which has, more or less, the same proper- 
ties of antagonism as tripelennamine (Pyribenzamine) and, (2) be- 
cause no previous investigation of the injectable form was found in 


the literature. 


Diphenhydramine, the best known of all antihistamines, was chosen as 
ie most appropriate drug to determine the best dosage. The proportionate 


losage of the other two groups was then established, using the most effective 


iosage of diphenhydramine as a standard. 

Experimentation was with the injectable form only, the oral form being 
ised as the accepted average adult dose for that particular antihistamine. 

Injectable antihistamines had to be used preoperatively, since oral medica- 
ion would have to be taken with a liquid, breaking the fast necessary to general 
anesthesia. Immediately postoperatively, the injectable form was used again, 
since the patient might not be fully recovered from the effects of the anesthesia. 
Thereafter, oral medication could be used. 


Preparation of Patient 
1. All patients were given a complete physical examination. <A history was 
taken. 
2. All patients were checked by laboratory studies, that is, a complete 
blood count, serology, and urinalysis. 
3. All patients received preoperative penicillin, to preclude postoperative 
infection in the traumatized area,® and a barbiturate the night before the opera- 


tion. 
4. All patients received postoperative penicillin and ice packs on the face. 


Procedure 


Group I.—In chemical Group I, ninety patients were divided into groups 
of thirty each. Subdivisions of Group I are Groups A, B, and C. 

Group A: Fach patient received 10 mg. diphenhydramine intra- 
museularly one hour prior to operation, 10 mg. intramuscularly imme- 
diately upon return from the operating room, then 50 mg. orally every 
six hours. 

Group B: Each patient received 20 mg. intramuscularly and 50 
mg. orally in the same sequence as Group A. 

Group C: Each patient received 50 mg. intramuscularly and 50 
mg. orally in the same sequence as Group A. 

Symptoms considered were swelling, trismus, and pain. The degree of 
reaction considered was marked, moderate, slight, or none. Nausea was recorded 
as present or absent. 

The results are summarized in Table I. 
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TABLE I, DIPHENHYDRAMINE 

















DEGREE OF SWELLING | TRISMUS | PAIN ss NAUSEA 
REACTION A | B {|c}a |{]sBsBi{eceityl} a | B | C | PRESENT| ABSENT 
7 A—6 A—24 
Marked 0 0 0 0 0 0 0 0 0 B—2 B—28 
O—7 C—23 
Moderate ‘4 3 6 6 2 3 4 1 
Slight 13 11 10 10 7 7 7 5 7 
None 10 16 14 14 21 20 19 22 22 





Note: In two cases in Group C, patients became quite groggy and sleepy. 


The results indicate that diphenhydramine—20 mg. intramuscularly one 
hour prior to operation, 20 mg. intramuscularly immediately after operation, 
and 50 mg. orally every six hours for the length of stay of the patient—is the 
most satisfactory dosage of Group I. Subdivisions A and C were discarded and 
only the results of Subdivision B were used as representative of Group I. 

Group II.—Thirty patients were tested. Each patient received 10 mg. 
intramuscularly one hour prior to operation, 10 mg. intramuscularly after opera- 
tion, and 4 mg. orally (average adult oral dose for chlorprophenpyridamine) 
every six hours. 


The results are summarized in Table II. 


TABLE II, CHLORPROPHENPYRIDAMINE 











DEGREE OF 
REACTION | SWELLING | TRISMUS | PAIN NAUSEA 





Present—6 
Marked 0 0 0 Absent—24 
Moderate 5 3 3 
Slight 11 6 6 
None 14 21 21 





Group III.—The dosage of Thenfadil given was 5 mg. intramuscularly one 
hour prior to operation, 5 mg. intramuscularly immediately after operation, and 
15 mg. orally (average adult oral dose of Thenfadil) every six hours. 


The results are summarized in Table III. 


TABLE IIT. THENFADIL 








"DEGREE OF [ | 
REACTION | SWELLING TRISMUS PAIN NAUSEA 
Present—10 





Marked 1 0 1 Absent—20 
Moderate 9 6 4 
Slight 11 7 9 
None 9 17 16 








Final results of all groups, compared against a control and each other, 
indicate that diphenhydramine—20 mg. intramuscularly one hour prior to oper- 
ation, 20 mg. intramuscularly immediately after operation, and 50 mg. orally 
every six hours—constitutes the most effective antihistamine tested. 
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GREE OF SWELLING TRISMUS PAIN, NAUSEA 
EACTION p|c|mrifco}| p|c |r i{co| D|c | T | CO. | PRESENT| ABSENT 
mae = D—2 D—28 
arked 0 0 1 3 0 0 0 0 0 0 1 7 C—6 C—24 
T—10 T—20 
[oderate 3 5 9 12 2 3 6 12 3 3 4 12 Co—19 Co—11 
slight 1] 1] 11 13 7 6 7 13 5 6 9 6 
None 16 14 9 2 21 21 17 § 2 2 16 5 
Key to abbreviations: 
D = Diphenhydramine. 
T = Thenfadil. 
Cc = Chlorprophenpyridamine. 
Co. = Control. 
Evaluation 


In the evaluation of the therapeutics of a drug, many factors arise which 
alter the final outeome. 

1. Number of patients. In this study, thirty patients to a group were 
analyzed. It was felt that under hospital conditions, where variations can be 
controlled, patients constantly supervised, medication given exactly on time, 
and so forth, the results in a number of patients studied are of much greater 
significance than the results of studies performed on an equal number of office 
type patients. 

2. Dosage. There is always the question of the apprehensive patient and 
whether the dosage should be altered to fit the case. To evaluate a patient 
for nervousness and ealeulate an individual dose would be quite difficult. Since 
this was considered a minor factor, individual dosage within a group was elim- 
inated. 

3. Age. This could be a factor if children, as well as adults, were studied. 
In this investigation, practically all the patients were between the ages of 
20 and 45 years. Age was not considered important in this study. 

4. The observer. Swelling and trismus are objective symptoms and, there- 
fore, did not present a problem. Pain is a subjective symptom, and this factor 
should be considered in the final result. Degree of nausea is also subjective. 
Since the results were recorded as present or absent, and not by degree, it was 
taken for granted that a patient would know if he were nauseated. 


Discussion 


Observations, by and large, indicate that swelling is decreased or absent 
because the released histamine is blocked by the selectivity of the antihistamine 
drugs. The amount of antihistamine used is a large factor. 

The relief of pain can be attributed either to the local anesthetic effect of 
these drugs or to the alleviation of distention of tissues. Silverman" feels that 
the major cause of pain is the actual release of histamine itself. The absence of 
nausea in most eases ean be attributed to either the antiemetic factor’ of most 
of the antihistamines or the control of ‘‘dizziness’’ or motion sickness during 


recovery from the effect of general anesthesia, caused essentially by abnormal 
stimulation of the vestibular apparatus. 
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Conclusions 


1. Patients treated with all three groups of antihistamines gave better re- 
sults than control groups without antihistamine. 

2. The best antihistamine tested, causing the greatest alleviation of swelling, 
pain, trismus, and nausea, was diphenhydramine (Benadryl), 20 mg. intramus- 
cularly one hour prior to operation, 20 mg. intramuscularly immediately after 
operation, and 50 mg. orally every six hours for the length of time the patient 
was hospitalized. 


The author wishes to acknowledge his thanks to the oral surgical services of the 
Delaware Hospital, Wilmington, Delaware, and Episcopal Hospital, Philadelphia, Pennsyl- 
vania, and to Drs. T. Edwin Hinkson, William Wendle, Claude LaDow, Edward Henefer, 
and Robert Catheart, chief pharmacist, Delaware Hospital. 
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PERIOSTITIS OSSIFICANS 
Report of a Case 
J. M. Gorman, B.D.S., F.D.S.R.C.S.(En@.), BELFAST, NORTHERN IRELAND 


NFLAMMATORY reaction of the periosteum has been classified by Thoma’ 
| into traumatic, chemical, suppurative, and chronic types and periostitis 
ossificans. Periostitis is seen intraorally more frequently than in those parts 
covered by skin. It is most often secondary to endosteal infection, such as 
alveolar abseess and osteomyelitis. In children there is a tendency toward the 
deposition of new bone in eases of periostitis due to alveolar abscess. Three 
such eases caused by abscesses in the first lower molar in patients between 11 
and 16 years of age were reported recently by Seward.? Involucrum forma- 
tion in quantity is one of the features of osteomyelitis and this reaction is 
seen more frequently in subacute or chronic eases in young patients. Chronic 
inflammation stimulates the periosteum to lay down new bone; this hyper- 
ostosis is termed pertostitis ossificans. 

Periostitis more rarely may be due to a primary subperiosteal invasion 
from pericoronitis or from oral ulceration. Loveman* presented a series of 
six eases of subperiosteal swellings in children varying in age from 11% to 12 
years. Intraoral examination was negative; the only feature in each case 
was the presence of a normally developing molar close to the superior border 
of the mandible on the affected side. The unerupted tooth had raised, but not 
broken, the mucous membrane and at no time was there any pericoronitis. 

The case to be presented here may be of interest because of its extent and 
position and, further, because the site of entry of the infection was thought to 
be pericoronal. 


Case Report 
The patient, a boy aged 12 years, was referred because of a swelling on the right 
side of the face (Fig. 1) and limitation of mandibular movement. 


History.—Four months previously the patient had experienced pain for a few days on 
the right side of his lower jaw. A month later a swelling developed. This was intermit- 
tent at first, but it became persistent and the patient had difficulty in opening his mouth. 
His physician had given penicillin, which had brought about some improvement. Past 
medical and family histories were not relevant. 

Clinical Examination.—The general condition was good and, although the patient was 
pale, he did not seem underweight, There was no abnormality apart from a right mandibu- 
lar swelling. Examination of this showed it to be bony hard, extending from the 
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zygomatic arch to beneath the angle of the jaw and forward just further than the an- 
terior border of the masseter muscle. The skin was freely movable and of normal color, Ther 


was no nerve palsy, anesthesia, or lymphadenopathy. Intraoral examination showed 





Fig. 1.—Patient’s preoperative appearance. 





Fig. 2.—Right lateral radiograph showing deposition of bone at the angle of the mandible. 


opening to be limited to 2 em. 
6 


The occlusion was normal. There was occlusal caries in 
6 - eee 
—!_, and the |6 was missing. 
6 


A gingival flap covered the distal part of the crown of the erupt- 
ing 7|. No pus was found, and the flap appeared normal. There seemed to be a chronic 


sinus low down on the alveolar mucous membrane in the 76] region, but there was no 
discharge of pus from it. 


X-ray Examination.—Extraoral views showed a subperiosteal deposition of new bone 
at the lower border of the mandible, extending from the 7 | region up to the right condyloid 
process (Fig. 2) and situated on the lateral side of the ascending ramus (Fig. 3). Other 


views did not show any enlargement of the medial side of the ramus or other abnormality 
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bone structure, An intraoral radiograph (Fig. 4) showed occlusal caries in 6| without 
gray g 


eal change and 7| with incomplete root formation. 

A provisional diagnosis of periostitis with the formation of new bone secondary to 
chronic submasseteric abscess was made. This was thought to be due either to infection 
m 6|, as this tooth did not respond to vitality tests, or to pericoronal infection about 

The latter seemed the more probable in the absence of any radiologic evidence of 
jical infection about 6]. Differential diagnosis included osteogenic sarcoma. Anti- 
tie therapy was started and it was decided to operate for the drainage of pus and the 


sstoration of facial contour. 





Fig. 3.—Posteroanterior radiograph showing deposition of bone on the lateral side of the right 
ascending ramus of the mandible. 





Fig. 4. 


Operation.—The operation was performed, under endotracheal anesthesia, via the 


submandibular approach posterior to the facial vessels. By dissection and division of the 


lower fibers of the masseter muscle, which were then easily detached, the mandible was 

The underlying bone was very soft and, on its removal by hand chisels, pus was 

found in it, The involuerum, which extended up to the condyle, was curetted away. The 
I yie, ) 


vriginal outer plate of the mandible was exposed and found to be apparently normal. No 
A drain was inserted 


exposed, 


ommunication through it with the cancellous spaces could be seen. 
ud the wound was closed in layers. The 6| was removed because of the extensive caries, 


ut there was no sign of apical infection, 
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Postoperative recovery was satisfactory, Two months later the patient again com- 
plained of limitation of movement and of swelling. Examination showed 7| to be mobile, 
but without radiologic evidence of any apical change, On the removal of this tooth, 
the condition cleared. Six months later the facial contour was normal and there was no 
restriction of movement. 


Conclusion 


A ease of periostitis ossificans of the ascending ramus of the mandible has 
It is considered to have been due to a primary subperiosteal 


been presented. 
Following removal of this tooth, 


infection from an erupting second molar. 
the patient fully recovered. 
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Periodontia 


THE EFFECT OF OVARIECTOMY UPON THE TISSUES OF THE 
PERIODONTIUM AND SKELETAL BONES 


I. The Effect of Ovariectomy Upon the Alveolar Bone, Periodontal 
Membrane, and Tibia 


Nosuir A. PirrosHaw, L.D.Sc. (BomBay), M.D.S.,* AND 
IRVING GLICKMAN, B.S., D.M.D.,** Boston, Mass. 


LTHOUGH considerable information is available regarding the effects of 

ovariectomy on other tissues of the body, the question of the interrela- 
tionship of the cessation of estrus and the condition of the tissues of the perio- 
dontium has not been explored extensively on an experimental basis. There 
are several papers which report the effect of physiologic and surgically in- 
duced menopause upon the gingiva and oral mucous membrane of experimental 
animals and human beings." Ziskin and Blackberg’ describe a tendency of 
the oral epithelium in eastrated rhesus monkeys to fragment and strip off in 
sectioning, with alterations in the prickle-cell layer. The disappearance of 
nuclei was also noted, and in some instances the tissue presented a moth-eaten 
appearance. The degeneration seemed to be more acute in long-time castrates. 
Ziskin and Zegarelli®? describe the clinical and microscopic appearance of le- 
sions of the gingiva and oral mucous membrane of women with surgically in- 
duced or physiologic menopause. The initial microscopic changes are in- 
creased prominence in the capillary bed of the gingival connective tissue, seat- 
tered foci of inflammation, and small subepithelial vesicles. The edema and 
inflammation inerease progressively, producing a pressure atrophy of the 
basal epithelial cells with invasion of the epithelium by inflammatory cells. 
In some instances the surface covering is desquamated. In human beings, 
atrophic changes in the oral mucosa” * * and diminished keratinization®" have 
been identified with reduced ovarian secretion during and after the menopause. 

Postmenopausal skeletal osteoporosis has been described in human sub- 
jects, *° but the possibility of comparable changes in the alveolar bone has not 
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been investigated. There is also experimental and clinical evidence that dim- 
inution in the estrogen level, such as that which occurs in physiologic or sur- 
gically induced menopause, diminishes the bone-formative activity.°*? Al- 
bright, Bloomberg, and Smith® describe postmenopausal osteoporosis as a spe- 
cifie entity. They define it as a failure of osteoblasts to deposit organic bone 
matrix resulting from physiologic or surgically induced menopause and con- 
sider it the most common of all systemic osteopathies. There is a predilection 
for the osteoporotic changes to oceur in the spine and pelvis.’° It has also 
been stated that in human beings artificial menopause leads to a greater de- 
pletion of gonadal hormones than occurs in physiologic menopause and hence 
to a more serious degree of osteoporosis and that the osteoporosis is progres- 
sive. 

Pugh" describes the postmenopausal state as a common cause of osteo- 
porosis. He feels that there is ample evidence to show that insufficiency of the 
gonadal hormones leads to a deficiency in the activity of osteoblasts. This 
conclusion is supported by the fact that postmenopausal osteoporosis can be 
relieved in many instances by the administration of estrogenic substances. 
Crossen'® describes postmenopausal osteoporosis as an established entity and 
makes a note of its: predilection for the spine and pelvis. Luck’ describes 
postmenopausal osteoporosis as a hypogonadal symptom. 

The effect of castration upon the skeletal system of experimental animals 
has been the subject of considerable study.-"* Poneet and Sellheim**-** were 
the first to demonstrate the delaying effect of castration on epiphysiodia- 
physeal union in experimental animals. In growing castrated animals, it has 
been demonstrated that the epiphyseal, costal, and articular cartilages undergo 
increased hyperplasia and hypertrophy,'® but the onset and progress of re- 
gressive and resorptive processes of the eartilage are retarded.’® 1% 2% 7? Be- 
cause of the predominance of resorption over formation of osseous substance, 
the bones remain slender and thinner than usual.’® 

It was apparent from the literature that there had been considerable in- 
terest in the effect of reduced ovarian secretion upon the gingiva but that 
little attention had been given as yet to the alveolar bone, periodontal mem- 
brane, and cementum. There was no information regarding the alveolar bone 
in postmenopausal osteoporosis, but there was important agreement that dim- 
inution in the estrogen level resulted in retarded bone formation. When 
viewed with the problem of bone loss in periodontal disease in mind, the effect 
of diminished ovarian secretion upon alveolar bone constituted significant in- 
formation which the literature did not provide. <A series of investigations was 
therefore undertaken in albino mice to determine the effects of ovariectomy, 
performed at different ages, upon each of the tissues of the periodontium. The 
present report deals with the following aspects of this study : 


(a) The effect of ovariectomy upon the alveolar bone and periodontal 


membrane. 
(b) Whether in ovariectomized animals the changes produced in the 
tibia are comparable to those in the alveolar bone. 
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(ec) Whether ovariectomy performed in young adult animals produces 
different effects from ovariectomy performed at the age of physio- 
logic cessation of the estrus eyele. 


Experimental Procedure 


One hundred female albino mice, R.A.P. strain, 4 to 6 weeks and 1 year 
ld, were used as experimental animals. The animals were divided into two 
rroups of fifty each, as follows: 

Group I (Aged 4 to 6 Weeks) 

IA. Ovariectomized: Thirty-two animals. Ovariectomized by re- 
moving both ovaries and tying off the oviducts. All thirty-two animals 
were sacrificed after sixteen-week experimental period. 

IB. Control group: Sham Operation. Nine animals. Identical 
surgical procedure as above is performed, except that the ovaries and 
oviduets were not disturbed. All nine animals were sacrificed after 
sixteen-week experimental period. 

IC. Control group: Unoperated. Nine animals. Mice from this 
group were sacrificed after sixteen-week experimental period. 


Group II (Aged 1 Year) 

ITA. Ovariectomized group: Thirty-two animals. Ovariectomized 
by removing both ovaries and tying off the oviducts. All thirty-two ani- 
mals were sacrificed after sixteen-week experimental period. 

ITB. Control group: Sham Operation. Nine animals. Identical 
surgical procedure as above is performed, except that the ovaries and 
oviduets were not disturbed. All nine animals were sacrificed after 
sixteen-week experimental period. 

ITC. Control group: Unoperated. Nine animals. Mice from this 
group were sacrificed after sixteen-week experimental period. 


Technique of Ovariectomy.—Two separate costolumbar incisions were made 
and the ovaries were completely exposed and removed in toto, together with a 
part of the oviduct in order to ensure that no remnants were left behind. Both 
the oviducts were tied off before the removal of the ovaries. The wound was 
closed by suturing the muscles and the skin separately. 

Technique of Sham Operation.—Identical surgical procedures as in the 
ovariectomy cases were performed, except that the ovaries and oviducts were 
not disturbed. 

After the ovariectomy, the ovaries, along with a part of the oviduct, were 
fixed in 10 per cent formalin. The specimens were then embedded in paraffin 
and eut in serial sections at 7 microns. The sections were stained with hema- 
toxylin and eosin to determine whether or not the ovaries were removed in 
toto and a part of the oviduct was attached to them. 
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At the termination of the sixteen-week experimental period, the animals 
were sacrificed. The jaws, femur, and tibia were removed, fixed in 10 per 
cent formalin, and deealeified by the formie acid and sodium citrate tech- 


nique.*” 
Serial sections were cut of all tissues and processed as follows: 
1. By routine hematoxylin and eosin technique. 
2. By Mallory’s aniline-blue collagen stain.** 


Albino mice were used as experimental animals because the preponder- 
ance of investigative work dealing with ovariectomy has been done on mice. 
Because of species variation in the effect of estrogen upon the skeletal sys- 
tem,** we felt that it would be preferable to remain within the framework of 
reference provided by the previous findings in albino mice. 





Fig. 1.—Control animal, 4- to 6-week group. Mesiodistal survey section showing first 
and secund molars with interseptal and interalveolar bone. (Hematoxylin and eosin stain. 
Magnification, x8; reduced %.) 


The age groups were selected with specific purposes in mind; 4 to 6 weeks 
represents the age of young adult mice, 1 year is the age at which the estrus 
cycle ceases (the age of physiologic menopause). Material was thereby pro- 
vided for comparison of the effect of ovariectomy at definitive physiologic 
stages in the lifespan of the mouse. The sham operation was performed to 
provide a control for the effect of the surgical trauma and the stress induced 
by ovariectomy. 

Microscopic Findings 
4. 10 6-WEEK-OLD Group 


The Periodontium in the Molar Region.— 

A. Control and sham operation animals: The periodontium of molar teeth 
was studied in preference to the incisors, as the molars are more comparable to 
the human dentition than the continuously erupting incisors of the mouse. 
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Fig. 5. 

Fig. 2.—Control animal, 4- to 6-week group. Interdental septum between first (left) 
and second molars showing dense fibers in periodontal membrane, indented mesial margin 
of bone (left), and smooth distal margin with adjacent appositional lines. (Hematoxylin 
and eosin stain. Magnification, 280; reduced %.) 

Fig. 3.—Control animal, 4- to 6-week group. Interradicular bone of first molar show- 
ng new bone formation along vessel channel and appositional lines in distogingival area 
(top right). (Hematoxylin and eosin stain. Magnification, 126; reduced %.) 

; Fig. 4.—Experimental animal, 4- to 6-week group. Interdental bone. Note separation 

periodontal membrane fibers, irregular distal margin of bone, and absence of appositional 
oa = distogingival area (top right). (Hematoxylin and eosin stain. Magnification, <280; 
educer 

_Fig. 5.—Experimental animal, 4- to 6-week group. Interradicular bone showing reduced 
ensity of periodontal membrane fibers, reduction in endosteal bone formation, and appositional 
nes around marrow spaces and in dis ingival portion of bone. Compare with Fig. 3. 
Hematoxylin and eosin stain. Magnification, X126; reduced %.) 
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The periodontal membrane consists of dense bundles of collagen fibers an! 
numerous fibrocytes (Figs. 1 and 2). The fibers extend from the cementum to 
the alveolar bone. Above the crest of the alveolar bone, they are embedded in 
eementum on both sides. Blood and lymph vessels and nerves are seen in 
spaces between the fibers. In relation to the mesial aspect of the root, the 
fibers are straight and stain evenly. On the distal surface, the periodonta! 
membrane is relatively narrow and the fibers present a slight wave. Th 
physiologic distal migration of the teeth accounts for the difference in the 
appearance of the periodontal membrane on the mesial and distal aspects of 
the tooth. 

The distal surface of the interdental alveolar bone is relatively smooth 
with areas of slight to moderate amounts of new bone formation, particularly 
at the crest. The mesial surface of the alveolar bone presents irregular in- 
dentations, within which osteoclasts are occasionally seen. The periodontal 
membrane is continuous with the marrow spaces through vessel channels lined 
in part with osteoid and osteoblasts (Fig. 3). The bone surrounding the marrow 
spaces presents lamellations indicative of previous bone apposition. Some of 
the marrow spaces are lined in part by osteoid. In the distogingival portion 
of both the interdental and interradicular bone, there are appositional lines 
indicative of previous bone formation. This finding is in accord with the disto- 
gingival direction of tooth eruption in the mouse. 

B. Experimental animals: Some of the findings in the area are not strik- 
ing, but others indicate constant differences between the control and experi- 
mental animals. There is a suggestion of reduction in the number of collagen 
fibers in the periodontal membrane (Figs. 4 and 5). The fibers are thinner 
and are more distinctly separated from each other. The blood vessels appear 
more prominent. 

Along the distal surface of the interdental septum there is some evidence 
of new bone formation but the lamellar apposition of bone is aborted. Instead 
of a margin with a series of underlying appositional lines, the experimental 
animals present few small, scattered accretions of new bone formation sepa- 
rated from the underlying bone by a deep-staining, slightly irregular margin 
(Fig. 4). In the interradicular bone there is some evidence of bone forma- 
tion lining the vessel channels and marrow spaces, but it is considerably re- 
duced as compared with the control animals (Fig. 5). There is less evidence 
of appositional lamellations around the individual marrow spaces. The ap- 
positional lines in the distogingival portion of the experimental animals are not 
as prominent in either the interdental or the interradicular alveolar bone. 


The Proximal End of the Tibia.— 

A. Control and sham operation animals: The tibia can be divided into three 
zones: the epiphysis, the epiphyseal plate, and the diaphysis. The epiphyseal 
plate and the portion of the diaphysis adjacent to it is termed the metaphysis. 
The epiphyseal plate separates the epiphyseal bone from the diaphysis. The 
epiphysis consists of interlacing trabeculae of cancellous bone separated by 
irregularly shaped spaces containing active marrow (Fig. 6). 
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Fig. 8. 


Fig. 6.—Control animal, 4- to 6-week group. Knee joint showing distal end of femur 
ind proximal end of tibia. (Hematoxylin and eosin stain. Magnification, x26; reduced %.) 

_ Fig. —High-power study of epiphysis of tibia shown in Fig. 6. Note resting zone of 
cartilage, mes of proliferation, maturation, and calcification, and trabeculae of bone en- 
closing calcified cartilage. (Hematoxylin and eosin stain. Magnification, 280; reduced %.) 
_ Fig. 8.—Control animal, 4- to 6-week group. High-power study of shaft and periosteum 
ef tibia shown in Fig. 6, showing osteogenesis along outer margin of bone. (Hematoxylin 
ind eosin stain. Magnification, x280; reduced %.) 
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Fig. 9. 








Fig. 10. Fig. 11. 


showing distal end of 


Fig. 9.—Experimental animal, 4- to 6-week group. Knee joint 
i Compare 


femur_and proximal end of tibia. Note sparsity of bone trabeculae in diaphysis. 
with Fig. 6. (Hematoxylin and eosin stain. Magnification, x26; reduced %.) 

_ Fig. 10.—Experimental animal, 4- to 6-week group. High-power study of epiphysis of 
tibia shown in Fig. 9. (Hematoxylin and eosin stain. Magnification, «280; reduced %.) 
- Fig. 11.—Experimental animal, 4- to 6-week group. Detailed study of shaft and perios- 
teum of tibia shown in Fig. 9. Both periosteum and bone are thinned. Periosteal fibers are 
distinctly separated. There is sharp demarcation between bone and periosteum. Periosteal 
bone formation is absent. Compare with Fig. 8. (Hematoxylin and eosin stain. Magnification, 
x 280; reduced %.) 
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The epiphyseal cartilage consists of a hyaline matrix and cartilage cells. 
is divisible into distinet zones, as suggested by Ham.*° From the epiphysis 
| the diaphysis, these zones are (Fig. 7) : 

1. The zone of resting cartilage is situated immediately adjacent 
to the bone and marrow spaces of the epiphysis. Chondrocytes are 
seattered irregularly throughout the intercellular substance. 

2. The zone of proliferation consists of young proliferating 
cartilage cells which divide in such a way as to form longitudinal 
columns separated by hyaline matrix. 

3. In the zone of calcified cartilage, the cartilage cells are de- 
generated and fragmented and the intervening strands of matrix 
undergo calcification and are progressively replaced by bone. Indi- 
vidual trabecuale are seen with enclosed masses of calcified cartilage 
surrounded by bone which is bordered by osteoid and osteoblasts. 

B. Experimental animals: There are fewer bone trabeculae on the di- 
aphyseal side of the epiphyseal cartilage. The metaphysis differs from that 
of the control in the following respects (Figs. 9 and 10) : 

The over-all width of the epiphyseal cartilage is greater. The zone of 
proliferation is wider and occupies a proportionally greater part of the 
epiphyseal plate. There are more rows of cartilage cells with less intervening 
matrix. The individual rows are longer and more regular. The zone of eal- 
cified cartilage is almost absent. There are few strands of ealcified cartilage 
and they are much shorter than those in the control animals. There is an ex- 
tremely small amount of formed bone on the diaphyseal side of the epiphyseal 
dise, with very little osteoid and osteoblastic activity as compared with the 
controls. 


Periosteum of the Shaft of the Tibia.— 

A. Control and sham operation animals: The periosteum is densely fibrous, 
with numerous cells, and it blends with the bone of the shaft (Fig. 8). In the 
outer portion of the periosteum, the nuclei are flattened and elongated. The 
cells become progressively spherical as the bone is approached. Between the 
mature bone of the shaft and the inner periosteum is a layer of osteoid, 
bordered by polyhedral osteoblasts. 

B. Experimental animls: The periosteum and shaft are thinner than in the 
control animals (Fig. 11). The periosteal fibers are less densely arranged and 
appear distinctly separated from each other. The number of cells is small. 
The border of bone is clearly demarcated from the periosteum and devoid of 


osteoblastic activity and osteoid. 


1-YEAR-OLp GROUP 
Comparison of the Interdental and Interradicular Bone and the Perio- 
dontal Membrane in the Control and Experimental Animals.—There are no 
notable differences in the appearance of these structures in the control and 
experimental animals (Figs. 12 and 13). It is noteworthy that the findings 
in the jaws of both the control and experimental animals are comparable to 
those observed in the experimental animals of the 4- to 6-week-old group. 
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Proximal End of the Tibia.— 

A. Control and sham operation group: The epiphyseal cartilage is sealed 

off at its diaphyseal end by trabeculae of bone, around which there is some 

evidence of osteoblastic activity and osteoid (Figs. 14 and 15). The zone of 
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Fig. 12. Fig. 13. 

Fig. 12.—Control animal, 1-year group. Interdental septum between first (right) 
and second molars. Compare with Fig. 4. (Hematoxylin and eosin stain. Magnification, 
<280; reduced %.) 

Fig. 13.—Experimental animal, 1-year group. Interdental septum between first (right) 
and second molars. Compare with Fig. 12. (Hematoxylin and eosin stain. Magnification, 
x280; reduced %.) 


proliferation of the epiphyseal cartilage is almost completely absent and there 
is only slight evidence of a calcification. The cellularity of the cartilage is 
reduced and the hyaline matrix is correspondingly increased in amount. 

B. Experimental group: In the metaphysis there are fewer formed bone 
trabeculae (Figs. 16 and 17). The epiphyseal cartilage is wider than in the 
control animals. The proliferative and maturation zones are of approximately 
equal size. There is no zone of calcification. The maturation zone is sealed 
along its diaphyseal margin by a bordering zone of bone, along which there 
are areas of slight osteoblastic activity. In its over-all aspect, the epiphyseal 
cartilage is more cellular than that of the control group. 


Comparison of the Periosteum and Shaft of the Tibia of the Control and 
Experimental Animals.—There was no essential difference in the appearance 
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_Fig. 14.—Control animal, 1-year group. 
proximal end of tibia. (Hematoxylin and eosin stain. Magnification, x26; reduced 
Fig. 15.—Control animal, 1-year group. High-power study of metaphysis of tibia shown 


in Fig. 14. Note thick layer of mature bone sealing epiphyseal disc. (Hematoxylin and 
eosin stain. Magnification, 280; reduced %.) 


Fig. 16.—Experimental animal, l-year group. Knee joint showing distal end of femur 
and proximal end of tibia. Note sparsity of bone trabeculae in diaphysis. Compare with 
Fig. 14. (Hematoxylin and eosin stain. Magnification, x26; reduced %.) 


Fig. 17.—Experimental animal, 1-year group. High-power study of metaphysis of 
tibia shown in Fig. i6. Note cellularity of cartilage, absence of zone of calcification, and 


bordering trabeculae of bone. Compare with Fig. 15. (Hematoxylin and eosin stain 
lagnification, 280; reduced %.) 


Knee joint showing distal end of femur and 
° 
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of the shaft and periosteum of the control and experimental animals. There 
was no evidence of periosteal bone formation in either group. The appear- 
ance of both the control and experimental animals resembled that of the same 
area observed in the 4- to 6-week-old ovariectomized mice. 


Discussion 

The most pronounced effect of ovariectomy was observed in the 4- to 
6-week-old group. In the periodontium, this was manifested as a diminution 
in active bone formation and a reduction of appositional growth. In the 
alveolar process formed before the ovariectomy, which contained numerous 
vessel channels and marrow spaces, the result was osteoporosis. In the disto- 
gingival areas of the bone, where bone apposition normally is coordinated with 
the distogingival eruption of the teeth and physiologic distal migration, the 
required appositional growth was impaired. By affecting the estrogen level, 
ovariectomy reduced the normal anabolic stimulation to the bone which is 
essential to maintain the existing structure and to provide additional bone sub- 
stance to accommodate functional demands.** In the periodontal membrane, 
the apparent diminution in the density of the collagen fibers is suggestive of 
an inhibition of the normal processes whereby fibers are formed from fibro- 
blasts. 

The findings in the periodontium of the l-year-old group are very re- 
vealing. In this age group there were no appreciable differences between the 
control and experimental animals. The control animals in this age group 
showed little of the active bone formation and bone apposition seen in the con- 
trol animals of the 4- to 6-week group. This is indicative of a physiologic 
retardation in anabolic processes in the jaws associated with aging and the 
diminution in the eruption rate and physiologic migration of the teeth. 

It is noteworthy that in the l-year group the periodontium of the control 
animals resembled that of the ovariectomized animals of the 4- to 6-week group. 
This could mean that ovariectomy prematurely created an anabolic pattern in 
the 4- to 6-week group which was physiologic for the older animals. In the 
older age group a physiologic inhibition of bone-formative activity is ap- 
parently interrelated with the diminished availability of estrogene hormones* 
which occurs with the physiologic cessation of the estrus. It follows, there- 
fore, that retaining the structure of the alveolar bone in the older age group 
requires lower estrogenic levels than in the younger group. The observation 
that the experimental animals did not differ appreciably from the controls 
in the l-year group is a provocative one. The most obvious explanation is that 
since the estrus eyele had ceased in the control animals, ovariectomy did not 
create a significant difference in the anabolic stimulation to the bone. 

However, the finding of altered cartilage activity in the epiphyseal plate 
in the experimental animals in this age group does suggest some hormonal 
effect of the ovariectomy. It could be hypothesized that at this age a dif- 
ferential exists between the activity of the cartilage cells of the epiphyseal 
plate and the alveolar bone, and that the cartilage cells respond to a hormonal 
change of insufficient severity to affect the alveolar bone. In the 4- to 6-week 
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‘oup, such a differential was not apparent because constructive bone activity 

the jaws required estrogenic stimulation which was no longer available after 
ariectomy. 

In the tibia of the 4- to 6-week group, the experimental animals differed 
om the controls in many respects. The most striking difference was in the 
rtilage of the epiphyseal plate. In the ovariectomized animals, there was a 
rsistenece of the proliferative and maturation zones and a pronounced re- 
ition in the zone of ealecification, with a corresponding diminution in the 
mation of bone trabeculae. Interesting, too, is the fact that the over-all 
idth of the epiphyseal cartilage was greater than in the control group, despite 
1c absence of the zone of calcification. This suggests that the inhibition in 
aleifieation and degeneration of the cartilage leads to a ‘‘piling up’’ of cells 

the proliferative and maturing stages. Because of the above-mentioned 
ffeets on the cartilage, endochondral bone formation was impaired. 

Ovariectomy also affected periosteal bone formation in the 4- to 6-week-old 
animals. The shaft of the tibia was thinner, and periosteal ossification was 
almost absent. The periosteum differed from that of the control animals and 
presented a reduction in the fiber density entirely comparable to that ob- 
served in the periodontal membrane. . 

In the 1-year-of-age group, too, the epiphyseal cartilage of the experimental 
animals differed from that of the control animals in that it was wider, devoid 
of a zone of ealeification, and comprised only of proliferating and maturing 
cells. It was also more cellular. An additional and striking difference was the 
absence, in the experimental animals, of the well-formed trabeculae of bone 
which sealed off the diaphyseal margin of the epiphyseal cartilage in the con- 
trol animals. 

In the mouse, complete closure of the epiphysis with total replacement of 
the cartilage does not oeceur. The sealing off of the cartilage by bone and the 
over-all diminution in the activity of the cartilage cells in the control animals 
of the 1-year group almost marks the termination of the increase in the length 
of the long bones. In the experimental animals we are dealing with a retarda- 
tion in the endochondral bone formation brought about by the negligible eal- 
cification of the cartilage. Despite the marked diminution in the epiphyseal 
hone growth, the greater activity in the proliferating and maturing cartilage 
cells and the absenee of a confining marginal bone barrier could mean that in- 
creased length might still oceur in these animals, although at a much slower 
rate. This aspect of the problem of ovariectomy requires quantitative deter- 
minations which are yet to be earried out by us. 

In contrast with the experimentally induced differences in the cartilage 
in the l-year group was the finding of no essential differences between the 
periosteal bone formation in the tibia of the control and experimental animals. 
The width of the shaft and the periosteum appeared the same in both the con- 
trol and the experimental animals, and neither presented significant periosteal 
hone formation. In both the control and the experimental animals the appear- 
ance in this area was entirely comparable to that of the ovariectomized animals 
in the 4- to 6-week group. 
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The preceding findings in the periosteal region of the tibia of the 1-year 
old group are extremely interesting in that they are similar to the condition 
that prevailed in the alveolar bone. This strongly suggests that the alveolar 
bone and periodontal membrane and the shaft of the tibia and its periosteum 
are governed by the same hormonal influence and respond to it in a com- 
parable manner, which is different from the response of the cartilage cells. 

From a review of the findings, it is reasonable to state that ovariectomy 
performed in young adult animals leads to osteoporotic changes in the alveolar 
bone and a reduction in periosteal bone formation in the tibia. In both the 
periosteum of the tibia and the periodontal membrane, the density of the 
fibers is reduced. 

It also appears that the effect of ovariectomy on the bone in young an- 
imals is not a pathologie change, but is rather a premature reduction in the 
anabolie activity to a level which is normal for older animals. 

When performed in animals at the age of physiologic cessation of the 
estrus, ovariectomy produced no changes in the alveolar bone and the shaft 
of the tibia. The fact that ovariectomy affected epiphyseal cartilage cell 
activity in this age group indicated that the tissues differ in their sensitivity 
to hormonal changes. 

We recognize that our findings do not provide a basis for generalizations 
regarding the effects of ovariectomy in the mouse. Information must still 
be obtained from younger age groups. The effects of ovariectomy, along with 
the effects upon the pituitary and adrenal glands, must also be traced from 
the time of operation until and beyond the four-month experimental period 
used here. In this way, it would be possible to determine whether or not 
adaptive changes which modify the impact of the hormonal imbalance created 
by the operation occur after ovariectomy. The application of our findings in 
the mouse to clinical disease in human beings would have to be a guarded one, 
particularly in view of species variations in the effect of estrogen upon bone 
and differences in the response of experimental animals of different strains of 
the same species to artificially induced hormonal changes.”” ** 

Conclusions 

An experimment was conducted in 100 albino mice, R.A.P. strain, in age 
groups of 4 to 6 weeks and 1 year, to determine the effects of ovariectomy upon 
the alveolar bone, periodontal membrane, and tibia. The following conclusions 
evolved from the microscopic findings: 

In young adult mice, ovariectomy leads to osteoporotic changes in the 
alveolar bone and inhibition of periosteal bone formation in the tibia, and a 
reduction in the density of collagen fibers in the periodontal membrane and in 
the periosteum of the tibia. Comparable changes did not result from ovariec- 
tomy in older mice at the age of physiologic cessation of estrus. 

In both young adult mice and older mice at the age of physiologic cessa- 
tion of estrus, ovariectomy impairs endochondral bone formation at the 
epiphyseal plate by inhibiting the degeneration and calcification of the car- 


tilage cells. 
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Oral Medicine 


THE EFFECT OF VITAMINS ON THE GINGIVAL TISSUE OF 
HANDICAPPED CHILDREN 


MaNveEL M. Atsum, D.D.S.,* PHILADELPHIA, PA. 


ENTISTRY for the handicapped child poses a problem that at times is 

difficult for the dental practitioner to solve. In many instances, chil- 
dren afflicted with cerebral palsy and mental retardation have an urgent need 
for treatment of the gingival tissues. Gingivitis has been observed in a high 
percentage of cerebral palsy and mentally retarded patients. Periodontitis 
(and, in some cases, even periodontosis) has been found. These patients ex- 
hibit poor oral hygiene and varying degrees of malocclusion and of bruxism 
or grinding. These factors modify the existing gingival condition, as well as 
the status of the surrounding structures. In order to understand better the 
gingival and periodontal condition of the children, one must be acquainted 
with their respective medical backgrounds." ? 

Cerebral palsy, as we know it, is a central nervous disorder involving the 
nerves and muscles that govern muscular control. This disability is caused 
by an injury to some portion of the brain, the site of the injury determining 
the type of cerebral palsy. The major classifications are: spastic, athetoid, 
rigidity, ataxia, and tremor. 

The mentally retarded child may or may not show a physical handicap. 
With these children, it is impossible to determine the extent and location of 
damage to the brain or the number of eells and nerve fibers which have been 
damaged. Disturbance may be in concept formation, language, or emotional 
behavior.’ 

Some of these handicapped youngsters do not have total control of their 
muscular movements, which means that the processes of deglutition and 
speech are involved. Some never attain these simple maintenance acts of life, 
the result being that a liquid or soft diet is required throughout their lifetime. 
Teeth are often decalcified, malformed, and hypoplastic in nature when 
they appear in the mouth. Because of this faulty development, when decay 
strikes the teeth break down rapidly and it is common to see many cavities 


in these mouths.‘ 


*Chief of Dental Service, Philadelphia Society for Crippled Children and Adults; Re- 
search Associate, Pathology Department, School of Dentistry, University of Pennsylvania. 


148 





ime 10 VITAMINS AND DENTISTRY FOR HANDICAPPED CHILDREN 149 
ber 2 
Boyle,® in his work, states that vitamins, minerals, and proteins play an 
iportant role in nutrition, and that tooth structure has been shown to be ad- 
versely affected by certain dietary deficiencies during the period of tooth 
‘rmation in the same manner in which bone formation and calcification are 
(fected. Dietary deficiencies are operative entirely in the formative, pre- 
uptive phases of dental development. Studies conducted in the famine areas 
the Orient showed not a condition of rampant dental caries, as expected, 
it an almost total absence. Bagnall® reports that, even under poor diet 
onditions, children are rarely, if ever subjected to extreme dietary conditions. 
ie further states that there is no evidence of the positive influence of mas- 
ve doses of vitamin C on earies incidence. However, there is no mention in 
is findings of the influence of vitamin C on the gingival tissues. Dental 
aries, whether in handicapped or normal children, is therefore related in- 
lireetly in a nutritional sense. Sugar-containing foods supply a substrata for 
sucterial enzymes to form acids which initiate the process of dental caries. 
(he greater the sugar foods, the greater the rate of dental caries, provided 
that no preventive measures such as mouth rinsing and toothbrushing are 
carried out. The soft diet that many of the handicapped children must main- 
tain does not necessarily predispose to tooth deeay ; however, the caries index 
of these children appears to be somewhat higher than among normal children. 
High, vaulted palates are quite common among the athetoid patients. 
This, in turn, results in a severe malocclusion. On the whole, the number of 
cerebral palsy and mentally retarded children with varying forms of mal- 
occlusion overshadows the small percentage with a normal arrangement of 
teeth. Bruxism, or grinding of the teeth, is frequent in these patients. This 
grinding, in conjunction with the malocclusion present, produces constant 
trauma and irritation to the gingival tissues. The gingival tissues are in- 
flamed, are tender to the touch, and bleed on the slighest provocation. Dental 
neglect and lack of conscientious home eare are quite apparent among 
mentally retarded children and cerebral palsy youngsters. Parents are often 
unable to insert a toothbrush into the child’s mouth to clean the teeth because 
of the tremendous resistance on the part of the child. Often it is necessary to 
have both parents cooperate in carrying out toothbrush exercises. 

Goldman’ states that the health of the oral tissues depends primarily on 
proper diet. The supporting structures of the teeth are aided by diet in two 
ways: (1) by loeal action of the teeth and gingiva stimulating the periodontal 
tissues and (2) by imparting necessary nutritive clements rich in minerals and 
vitamins to the tissues. A deficiency of vitamin C may manifest itself in bleed- 
ing of the gingival and oral mucosa. Vitamin deficiencies are not uncommon, 
especially those of vitamin C and the B group. It was our desire to determine 
whether the tissues showed a lessened vitamin C and B content and whether 
the addition of vitamins to the diet would alter the appearance of the tissues. 

The majority of patients selected for testing were those youngsters whose 
mouths showed the need for good and thorough oral hygiene; there also was a 
small group of patients who appeared to present normal gingivae. There were 
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119 patients involved in our testing procedures. The procedure that we fol- 
lowed was to examine the mouths of these patients clinically, observe and photo- 
graph the appearance of the teeth and gingiva, take a sample of venous blood, 
and then incise a piece of gingival tissue. The tissue was removed from the 
middle third of the marginal gingiva directly over the upper canine tooth. The 
latter step was confined primarily to those mouths that showed the most need 
for gingival treatment. Following these procedures, the patients were placed - 
on vitamin B and C therapy for a period of two to four months, at which time 
repeat blood tests and tissue sections were taken. The parents were instructed 
to give the children two capsules per day for ten days and then one capsule per 
day until the end of the observation period. A factor to be taken into con- 
sideration in the administration of vitamins B and C was the swallowing mech- 
anism of the patient. Some cases required that the contents of the capsule be 
mixed with applesauce, since these children could not swallow capsules. 

Allbee with vitamin C (A. H. Robins Company, Inc.) was used because it 
contained an excellent and well-balanced distribution of the essential components 
of vitamins B and C necessary for daily maintenance.* 

Three methods were used in determining the effect of vitamins on the gin- 
gival tissues in cerebral palsy and mentally retarded children. They were: (1) 
clinical observation, (2) blood vitamin evaluations, and (3) histologic examina- 
tions of the gingival tissues. The clinical observations concerned itself pri- 
marily with the actual appearance of the gingival tissues before and after treat- 
ment. 

The histologic sections taken of the gingival tissue during the pretreatment 
phase were compared to those taken at the end of the clinical observation period. 
The testing for vitamin C content in the blood was done by the 2,6-dichloro- 
benzenoneindophenol solution procedure carried out by Stone.’ The normal 
was considered to be above 0.75 mg. In nineteen cases there was a drop below 
the normal range before vitamin therapy was initiated. These blood levels 
were raised following treatment. The clinical observations in some eases co- 
ineided with the blood readings. Tests were also carried out for riboflavin and 
thiamine. 

It must be said that blood vitamin evaluations had several variables in their 
correct interpretation and testing. All the blood drawn for the vitamin C stud- 
ies was centrifuged within a half-hour when possible, after which it was re- 
frigerated. Since we know that blood loses its vitamin strength over a period 
of time, it is possible for vitamins C and B to depreciate in quantity over a pe- 
riod of time. In some eases, following the refrigeration of blood, there was a 
waiting period of several hours before the tests were run. We attempted to 
carry out the tests immediately after the withdrawal of blood, but in some in- 
stances this was not always possible. The blood levels appeared to show an in- 
erease in vitamin C content upon completion of their vitamin therapy. Table I 
illustrates this change. Table II shows the results of riboflavin and thiamine 


determinations. 


*Allbee with vitamin C: Thiamine hydrochloride, 15 mg.; Riboflavin, 10 mg.; Nicotina- 
mide, 50 mg.; Calcium pantothenate, 10 mg.; Ascorbic acid, 250 mg. 














me 10 VITAMINS AND DENTISTRY FOR HANDICAPPED CHILDREN 151 
If, in making up the titrating solution, the volume of the dioxane solu- 
on used in vitamin C determination exceeded more than 10 per cent of the 
tal volume, the presence of the excessive amounts of dioxane interfered with 
e sharpness of the end points. In addition, the titrating solution, if not made 
» fresh, might lose some of its strength and alter the final results. Conse- 
ently, it was felt that the blood findings did not present an accurate picture 
cause of the many variables associated with the testing. 











TABLE I 
ea BEFORE AFTER 
VITAMIN RANGE VITAMIN RANGE 
NUMBER | TREATMENT OF TREATMENT OF 
OF AVERAGE BLOOD LEVELS AVERAGE BLOOD LEVELS 
ATIENTS (MG.) (MG. ) (MG. ) (MG.) 
a Patients Below Normal Vitamin C Blood Levels (0.75 Mg.) 
19 0.57 0.44-73 1.11 0.73-1.6 
Patients Above Normal Vitamin C Blood Levels (0.75 Mg.) 
100 1.07 0.81-1.3 1.26 0.89-1.6 





The true registration for the effect of vitamins on the gingival tissues must, 
therefore, be from a clinical observation and a histologic interpretation. Under 
the microscope, there is a definite change in the degree of inflammation present 
in the tissues. In addition, the epithelial tissue was thicker as contrasted to 


TABLE II. BuLoop LEVELS FoR THIAMINE AND RABOFLAVIN 











"NUMBER OF THIAMINE BLOOD LEVELS RIBOFLAVIN BLOOD LEVELS 
PATIENTS (AVERAGE ) ( AVERAGE) 
10 7.6 meg. 45 meg. 





Since these findings fell well within the normal range, blood levels were not taken upon 
completion of vitamine therapy. 


the thin sections of epithelial tissue prior to treatment. The photomicrographs 
illustrated this in the before and after sections. (In Figs. 1 through 5, A shows 
inflammatory cells in tissues before treatment, as well as thinness of epithe- 
lium; B shows the posttreatment condition in which the epithelium is thicker 
and assumes a more normal appearance, rete pegs are more prominent and 
well defined, and inflammation is less acute and cellular infiltration is less heavy 
than in the pretreatment phase.) The pretreatment sections, from a clinical 
level, showed the gingival tissues to be spongy and prone to easy bleeding. When 
these tissues were observed under the microscope, the epithelium was thin and 
the presence of capillary vessels was noted close to the surface. The slides of 
sections of tissue taken following vitamin therapy showed a decrease in the de- 
gree of inflammation. They showed healing, but cerebral palsy and mentally 
retarded children exhibited a most unfortunate side reaction, namely, mal- 
occlusion and bruxism which produces unequal strains and stresses in the mouth 
and subjects the tissues constantly to slight inflammatory changes. Therefore, 
these factors do not allow complete healing. The photomicrographs demonstrate 
these areas of healing and degrees of inflammation present. 
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Clinically, following vitamin therapy with Allbee with vitamin C, the gin- 
val tissues appeared firmer to the naked eye. They did not show the tendency 
» spontaneous bleeding and the tissues adhered more firmly to the surrounding 
ruetures. The histologic slides of these patients showed changes in the epithe- 
im and surrounding areas. It can be said, from the cases examined, that 
ere was a definite improvement in tissue tone following vitamin therapy. 


SUMMARY 

Children with cerebral palsy and mental retardation present many dental 

roblems that at times become of serious consequence to the parent, the dentist, 
nd the child. One of the most difficult dental disturbances is the gingival 
ondition of these patients. It was felt that, through the use of vitamin B and 
(' therapy, patients with gingivitis would be greatly improved. Some 119 chil- 
dren were examined and treated from the aspects of observation, blood evalua- 
tion, and histologie interpretation. 

In determining whether there has been a turn for the better in the gingival 
tissues following vitamin B and C therapy, it would be more accurate to rely 
on ¢clinieal observation and histologic sections than upon vitamin determinations 
from blood specimens. This is because many variables arise from the time the 
blood is drawn to the final evaluation of the specimen. Traumatic occlusion, 
bruxism, and poor oral hygiene influence the gingival tissues. Clinically, the 
tissues following vitamin therapy appear firmer, more pinkish in color, and 
healthier. They do not have the tendency to spontaneous bleeding and spongi- 
hess. 

The general feeling is that vitamins of the B group, combined with vitamin 
(, do build up the tone and structural appearance of the gingival tissues. It 
would certainly be worth while for the dentist to maintain these handicapped 
patients on a vitamin diet high in vitamins B and C. Treatment such as this 
will definitely be an asset to the dentist in his treatment of the cerebral palsy 
and mentally retarded patient. 

Appreciation is extended to A. H. Robins Company, Inc., Richmond, Virginia, for their 
generous cooperation and willingness to supply us with ample quantities of their product, 
\llbee with C. We are also appreciative of the encouragement and interest shown by 


Dr. Paul Boyle, Chairman of the Department of Oral Pathology, and Mr, G. Kellar, De- 
partment of Oral Pathology, School of Dentistry, University of Pennsylvania. 
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GAUCHER’S DISEASE 


Lewis H. Sprecei, D.D.S.,* CeparHurst, N. Y. 


Review of the Literature 


N 1882 Gaucher’ reported a disease which he ealled ‘‘epithelimna de la rate.’’ 

He was under the impression that it was a neoplasm. It was subsequently 
found to be a rare familial disorder of the lipoid metabolism, characterized by 
the deposition of kerasin, a cerebroside identified by Lieb,’ in the reticulum 
cells of the reticuloendothelial system. These cells take on a typical appear- 
ance and are called Gaucher’s cells. Thoma states: ‘‘They oceur in bundles 
and are elongated and spindle shaped, and reveal sharp striations. They may 
measure twenty to eighty microns and are polymorphous with single or 
multiple nuclei placed near the border. The cytoplasm appears wrinkled 
rather than foamy due to an irregular network visible under high power. It 
stains light blue with Mallory’s stain.’’ 

This disease is found mostly in Jewish patients of all ages, with a ratio of 
two to one favoring females.* 

Any part of the reticuloendothelial system may be involved, but the 
spleen, liver, deep lymph nodes, and bone marrow are most commonly involved, 
as shown by Pick® in 1933. Because of the infiltration of Gaucher’s cells, 
first the spleen and then the liver enlarges; this may begin in childhood and 
is progressive. The spleen becomes palpable and has a characteristic rounded 
edge on the border. The superficial lymph nodes remain normal in size. There 
are characteristic changes in the blood due to the invasion of Gaucher’s cells 
in the bone marrow. There may be a leukopenia followed by a hypochromic 
anemia. If there is a thrombocytopenia present, it is a secondary manifesta- 
tion, and, if present, there may be spontaneous bleeding from the nose and 
gingiva. Bleeding, clotting, and coagulation times are usually normal. Two 
eases have been reported without leukopenia; one is described in this case 
report and the other was reported in 1954 by DeVries and Izaih® in Jerusalem. 

Because of the chronicity of the disease, patients may go along for years 
without any major symptoms.’ However, some develop pains in the femur 
and tibia which, upon x-ray, show areas of radiolucency which is sometimes 
mistaken for osteomyelitis as reported by Welt, Rosenthal, and Oppenheimer.® 
In many eases pinguecualae of the conjunctiva and cornea are present but 
this is not constant, as Hoffman and Makler® found only fourteen cases out 
of eighty-nine in which this was evident. 

Reported before the New York Institute of Clinical Oral Pathology, Nov. 21, 1955. 


: *Attending Oral Surgeon, St. Joseph’s Hospital, Far Rockaway, New York, and Mid 
Island General Hospital, Bethpage, New York. 
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Hemorrhagic petechiae are sometimes noted in the conjunctiva. Bronzing 
the skin and brown spots may be present, according to Comroe, Collins, and 
vane° The bone changes were first described by Pick,’ who stated that the 
1e seemed to be less opaqued in the radiogram because of the generalized 
rophy and ealeium deficiency. They appear coarse-grained and worm- 
ten because of the extreme porosity. The cancellous bone may show large 
efeets, together with a thinning of the cortex. Collapse and deformity of 
head of the femur are visible in the x-ray picture; clublike appearance of 
e lower femur is often a characteristic finding.’! It was Bender,’? a dentist, 
ho first reported radiographic bone changes in the jaws in 1935. In the 
andible there is a generalized porosity with areas of radiolucence which are 
vstlike in appearance, especially in the premolar and molar regions. These 
re not uniform on both sides as in a normal mandible, and that is the point of 
differentiation between normal and abnormal. In the maxilla there may be 
osteolytie areas seen mostly in the premolar region. 

It is interesting to note that Shira,™ in 1947, took specimens from the 
mandible of Bender’s first reported case and demonstrated the presence of 
(iaucher’s cells, which confirmed the original a priori evidence on her hu- 
merus.’* In 1953 Moch” reported the second case with Gaucher’s cells shown 
in a specimen from the mandible. These are the only two eases ever reported 
with direct evidence shown microscopically from specimens from the mandible. 
Cahn,*® in commenting on Moch’s ease, stated: ‘‘The roentgenograms, while 
most interesting, were not specific for any definite entity. I have seen a similar 
picture in a ease of agenesis and infantilism. Large bilateral radiolucent areas 
in the mandible may represent deposits of hematopoietic marrow.’’ 

Beeause of the lack of clinical symptoms in the early stages of the disease 
and beeause bone changes take place very early, the dentist may be the first 
to detect Gaucher’s disease during routine x-ray examination.”* 

There is no speecifie cure for Gaucher’s disease. Santee’® has reported 
favorable results with splenectomy in sixteen cases out of thirty; however, he 
also reported an operative mortality rate of 20 per cent. Schein and Arkin’ 
have reported that there are periods of remission during which the patient is 
quite free from all symptoms and that during acute symptoms their treatment 
of the disease consists primarily of bed rest. In 1952 Elliot*® described a case 
complicated by pregnaney. There was a normal full-term delivery; however, 
the mother almost lost her life due to hemorrhage. This is the only reported 
successful full-term delivery of a child from a mother with Gaucher's disease. 

This disease is one of the xanthomatosis group which includes Gaucher’s 
disease, Schiiller-Christian disease, Niemann-Pick disease, Tay-Sachs dis- 
ease, and xanthomatoses of the skin. Epstein and Lorenzo” established that 
each of the above was caused by a disturbance of the lipoid metabolism, which 
represents an inborn error of the general metabolism of the system. 


Case Report 


On June 21, 1955, a 19-year-old Jewish girl, well developed, well nourished, and in 
apparently excellent health, was referred for removal of the tissue flap over the partially 
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erupted, normally positioned lower right third molar (Fig. 1). She had been treated by her 


dentist for a pericoronitis the week before, During that time he had referred her to her 


family physician for parenteral penicillin therapy as an adjunct to his local treatment, 


She responded well to his treatment. 

Intraoral examination revealed a full complement of teeth, with the exception of the 
erupting third molars. Mouth hygiene was excellent; teeth were in good repair, with 10 
mucous membranes were normal in appearance; and gingival tissues were firm 


mobility ; 
There was some evidence of irritation in the lower right third molar area, 


and pink. 
Past history was essentially negative. She had had the usual childhood diseases. 
Approximately one year before, during a routine medical examination, she was told that 


she was slightly anemic and was given liver and iron tablets. No blood study was done. 





Fig. 1.—Normally positioned lower right third molar, from which small occlusal tissue flap was 
removed. Also note porosity and loss of trabeculae of body of mandible. 


Family history was essentialiy negative. The patient’s mother, father, and brother 
were living and all were in apparent good health. 

Her habits and environment are those of a normal 19-year-old girl of a well-to-do 
family. She was engaged and planned to be married in two months. She was somewhat 
tired because of the constant round of social activities attending the forthcoming mar- 
riage. She had not lost any weight and had no complaints except for the pericoronitis 
the week before. 

Under 0.25 ¢.c, Xylocaine 1:50,000 epinephrine infiltration anesthesia, a small piece 
of tissue (about 1/25 inch in diameter) was removed with a scalpel, exposing the crown 
of the lower third molar; there was very little bleeding at this time. Probably, had this 
tissue been removed by electric cautery, there would have been no subsequent bleeding 
and this disease would not have been diagnosed at this time, 

The patient appeared for postoperative treatment the following day and reported no 
discomfort or swelling, but a constant oozing of blood. Local application of Adrenalin 
chloride 1:1,000 stopped the bleeding. The following day she reported that within two 
hours after leaving the office on the previous day the bleeding started and that, while 
not copious, it was constant. Again topical application of Adrenalin chloride 1:1,000 
stopped the oozing, but only temporarily. She was put on Adrenosem Salicylate, 5 mg. 
tablets every two hours. This was ineffective. There was a great deal of ecchymosis into 
the surrounding soft tissues. She was referred to her physician for a complete blood 
work-up, He did only a bleeding time, coagulating time, clot retraction time, and hemo 
globin determination, and stated that all were within normal limits. He considered the 
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10.5 grams per 100 ¢.c. hemoglobin normal for this patient. He was again requested to dc 
a complete blood work-up with specific reference to the platelet count, as he was told that 
a hemorrhagic disease was suspected because of the constant oozing which was not norma! 
after such minor surgery. He protested vehemently and stated that, as far as he was 
concerned, the patient was perfectly normal and that ‘‘it is not uncommon to bleed after 
’? The patient was then referred to a hematologist. On the fourth post 


dental surgery. 
Complete radiographic examination of the 


operative day the bleeding stopped completely. 
maxilla and mandible revealed an abnormal radiolucency in the mandible, showing a loss 


of trabeculae, especially in the premolar and molar regions on both sides (Fig. 2). In 


the maxilla there was osteolysis in the left premolar region (Fig. 3). 





Fig. 3.—Osteolysis in left upper premolar region. 


Hematologist’s Report.—Physical examination on June 30, 1955, revealed a well- 
developed, well-nourished white girl, aged 19 years, who did not appear acutely or chron- 
Easy bruisability has been 


ically ill. She had noted easy fatigability from time to time, 
There have been no 


noted throughout the patient’s early childhood and adolescence. 
menstrual difficulties and no prolonged bleeding, The fundi were normal, The con- 
A small hemorrhagic petechia was noted in the 
The right lower gingiva, pos- 
The breasts 


junctivae revealed bilateral pingueculae. 
right lower conjunctiva. The nose was externally clear. 
teriorly, had been incised and a slight amount of bleeding ooze was noted. 
were natural; the axillae were clear. The heart was normal. The neck was flaccid. 
There were no masses. The liver was palpable at the costal margin. The abdomen was 
soft. The spleen was palpable at the costal margin and presented a round, firm edge. Re- 
solving ecchymoses were noted between the knees and the ankles along the pretibial aspects 


of both legs, The following hematologic data were obtained: 


Hemoglobin 10.7 Gm. per cent 
Red blood cells 3.7 million 
White blood cells 7,200 

Nonsegmented 3 

Segmented 57 

Eosinophils 9 

Basophils 1 

Lymphocytes 26 

Monocytes + 
Reticulocytes 2.3 per cent 


No abnormal or im- 


(There was slight aniso- and poikilocytosis of the red blood cells. 
mature cells were noted on the smear.) 
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Platelets 87,000—Normal 250,000 to 500,000 
Sedimentation rate (Wintrobe 20 
corrected ) 
Hematocrit 33 
Mean corpuscular volume 89 (82-92) 
Mean corpuscular hemoglobin 32.5 (32-36) 
concentration 
Mean corpuscular hemoglobin 29 (28-32) 


Blood type ‘*O’’ Rh negative 
[ have examined the patient’s serum and find no Rh antibodies to be present at this 


e. The following coagulation profile was obtained: 


Bleeding time (Duke-Earlobe) 5’ 30” (1-4) 

Recalcification 300” (60-120) 

Rumpel-Leede -- 

Clot retraction—begun 30’ (within 1 hour) 
complete in 2 hours (within 24 hours) 

Clot quality Fair 


(A moderate sedimentation of red cells is noted at the bottom of the test tube.) 


Prothrombin 15 (control 15) 

Lee-White coagulation 12’ (8-18) 

Prothrombin consumption 28” (greater than 45’) 
(3 hours) 


(From the above data, it is evident that a thrombocytopenic purpura is present.) 


3one marrow aspiration was performed at the level of the third sternal segment. 
The outer table was normal in consistency, The marrow cavity was entered easily. Mar- 
row was readily aspirated and spread on slides. A review of the aspirated marrow revealed 
Gaucher’s cells, singly and in groups, scattered throughout the smear. The over-all cellu- 
larity of the bone marrow smear was good. Megakaryocytes were present, some of which 
showed platelet formation. The following differential pattern was noted: 


Blasts 1.2 
Neutro-myelocytes 14.8 

Nonsegmented 24.0 

Segmented 13.6 
Eosin-myelocytes 3.2 

Nonsegmented 1.2 

Segmented 0.8 
Lymphocytes 10.4 
Plasma cells 1.6 
Reticulum cells 0.4 
Reticulo-endothelial cells 1.2 
Gaucher’s cells 0.4 
Proerythroblasts 2.0 
Erythroblasts 4.0 
Normoblasts 20.5 


(The above bone marrow is diagnostic of Gaucher’s disease. A secondary thrombocytopenic 
purpura is also present.) 


The patient was admitted to the Long Island Jewish Hospital where further work-up 


was obtained: 





Blood, urea, nitrogen 
Bromsulphalein sodium 
Total protein 

Albumin 

Globulin 


17 mg. per cent 

6 per cent retention after 45 min. 
7.1 Gm, per cent 

3.6 

3.5 


(Electrophoresis of the serum is being performed but the results are not yet available. ) 
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Fig. 4.—Typical lesion of Gaucher’s disease in distal third of right femur. 











Fig. 5.—Loss of trabeculae and porosity of right mandible. 
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Chest x-ray was negative. Skeletal x-rays of skull and long bones were taken and 
ive not been completely reported as yet. However, a lesion typical of Gaucher’s disease 
is found in the distal third of the right femur (Fig. 4). 

Diagnosis: Gaucher’s disease with secondary thrombocytopenic purpura and moderate 
rmocytic normochromic anemia. 

Prognosis: As to life, the prognosis is excellent for ten to thirty years. Gradual con- 
uing enlargement of liver and spleen are expected. Secondary hypersplenism may necessi- 
e splenectomy at some future date. 

Therapy: Expectant and supportive. X-radiation is of no value at this time. Contin- 


| observation and re-evaluation will be necessary. 


Comments and Discussion 

This case is important for three reasons: 

1. The final diagnosis of Gaucher’s disease was made only because of the 
insistence of the oral surgeon, over the objections of the family physician, that 
a complete work-up be done. 

2. Beeause the disease was discovered in a comparatively early stage of 
this girl’s life, if she now becomes pregnant her physician, knowing that she 
las Gaueher’s disease, can attempt to maintain her health with supportive 
therapy and try to effect a full-time delivery. 

3. Gaucher’s disease is rare; only 250 eases have been reported in the litera- 
ture, as estimated by Groen.”! 

Summary 

A ease of Gaucher’s disease in a 19-year-old Jewish girl has been de- 
scribed. The diagnosis was made only because of the oral surgeon’s insistence 
that a complete examination be done, despite the lack of clinical symptoms. 

It is apropos to repeat Shira’s'® conclusions in his article entitled ‘‘ Mani- 
festations of Systemic Disorders in the Facial Bones’’: 

‘‘Many systemic disorders may cause changes in the facial bones. Al- 
though the diagnosis and treatment of many of these disturbances are defi- 
nitely out of their provinee, the dentist and oral surgeon should be aware of 
the possibility of these abnormal conditions and be able to recognize the more 
common forms. They should be able to decide whether or not the disturbance 
is of odontogenic or of local origin and should have a knowledge of the proper 
procedures to follow in arriving at a correct diagnosis.’’ 
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RELATIVE SIGNIFICANCE OF CELLULAR AND CHEMICAL 
REMODELING OF BONES AND TEETH AS REVEALED 
BY RADIOACTIVE ISOTOPES 


Remar F. Sognnags, D.M.D., Pu.D.,* Boston, Mass. 


HIS year (1955) marks the twentieth anniversary of the introduction of 

man-made radioactive isotopes as biologie tracers.1. The impact of this 
research tool upon biology has been such that future historians may well 
decide to divide this discipline into a preisotopic and a postisotopie era. Cer- 
tainly, such a division applies well to the development of our knowledge about 
bones and teeth, for the very first radioisotope experiment did, indeed, con- 
cern bones and teeth; it disclosed that these seemingly stable structures were, 
in fact, startlingly labile, over and beyond what had been apparent from 
studies with conventional biologic tools of research. 

Before the advent of radioisotope research, it was recognized that the 
skeleton differed greatly from teeth in the sense that the bone architecture 
underwent morphologic changes throughout life in response to functional 
influences, and that the bone trabeculae served as an important reserve supply 
for caleium in response to body demands.? The latter type of bone resorp- 
tion could be made up for in times of plenty through bone apposition ; it could 
be followed by chemical changes in blood and urine; it could be visualized in 
ordinary microscopic sections of bone in the form of osteoblastic and osteo- 
clastic activities; and, if this type of cellular remodeling or turnover was ex- 
tensive enough, it could be followed in x-ray pictures of the skeleton. In 
other words, the preisotopie concept of hard tissue metabolism was based upon 
morphologic and chemical landmarks demonstrable by means of standard 
clinical and laboratory examinations. 

What Chievitz and Hevesy' discovered was an ‘‘invisible’’ type of turn- 
over or ‘‘exchange,’’ a give-and-take process operating at the submicroscopic 
or microchemical level, a functional change seemingly unaccompanied by 
change in form, a new biologic concept. Their pioneer type of experiment, 
which has been repeated by many others, showed the following: A small 
dosage of radioactive phosphorus, a ‘‘drop in a drop’’ as it were, was injected 
into the blood stream of an animal. This drop obviously became diluted in 
the cireulating blood where it almost instantaneously became a ‘‘drop in the 
bueket.’? In the course of the next few hours after injection, some of this 





Presented before the twelfth annual meeting of the American Institute of Dental Medi- 
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circulating phosphorus would participate in well-recognized metabolic fune 
tions, some would be lost through excretory channels, and some would bx 
subject to radioactive decay because the half-life of radiophosphorus is only 
about two weeks. But the startling fact was that, even when this was taken 
into account, the radiophosphorus concentration in the blood unexpectedly 
and quickly fell off to a point where it literally became a ‘‘drop in the ocean.”’ 
The major part of the radioactive phosphorus had ‘‘disappeared’’ from cir- 
culation. Examination of the various body tissues revealed that the bones 
and teeth had taken up the greatest amount of radioactivity. In view of the 
rapidity of the process (too rapid to be explained by any appreciable changes 
in total bone substance) and in view of the small radiophosphorus dosage to 
start with (too small to change the total blood phosphorus level), it had to 
be econeluded that the radioactive phosphorus (P*?)—the labeled phosphorus 
ions—had simply taken the place of (that is, had exchanged with) the un- 
labeled or stable phosphorus (P*'), one ion of P** coming and the other ion 
of P*! going, while the total chemical concentrations of phosphorus remained 
constant. 

It was observed in these and other pioneering radioisotope experiments 
that at this level of submicroscopie organization the teeth appeared to behave 
similar to the bones. However, before a eritical comparison could be made 
regarding radioisotope research on dental versus skeletal tissues, there were 
three problems which needed special attention: first, it was necessary to make 
a clear distinction between growing teeth and functioning nongrowing teeth 
(some of the early work was done on the continuously growing rat incisors) ; 
second, it was essential that a distinction be made between the several dental 
hard tissues—enamel, dentine, and cementum (some of the early work was 
done on whole teeth); third, it would appear desirable to conduct these ex- 
periments in the primate because of the highly specialized teeth of this species 
(most of the early work was done in rats, dogs, and eats). 

It is not the purpose of this presentation to go into details on the earlier 
history of this type of research, because there are extensive treatments of the 
subject in monographs recently published by the Macy Foundation (1949 to 
1953) and by the New York Academy of Seience (1955) and we have made 
pertinent cross references in previous reports.** Instead, a few of our own 
recent experiments will now be summarized, as they allow for a comparison 
of the radioisotope uptake and permeability of bone, cementum, dentine, and 
enamel of primate teeth and will suffice as a basis for the point of view to be 
presented in the subsequent discussion. 


Radioisotope Experiments in Rhesus Monkeys 


Our radioisotope experiments have been conducted in three principal 
ways: (1) Radioactive isotopes were administered intravenously into normal 
rhesus monkeys so that the radioactive material could be brought to the teeth 
by way of both the internal blood circulation and the external salivary secre- 
tion; (2) the teeth were isolated by means of rubber dam and plastic cups 
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laced over molar crowns of anesthetized animals) whereby the teeth re- 
ved the isotope only through the internal vascular system and not through 
saliva; (3) radioactive isotopes were added to saliva within plastic cups 
eed over the isolated teeth in order to study penetration from the external 
face through enamel and dentine into pulp, blood stream, internal organs, 

| urine. 

Following these experiments, the tissues were removed. Thin ground sec- 

ms were prepared of the teeth and radioautographie exposures were made 

x-ray film; further information was obtained by a selective grinding so 

at several different layers of enamel, dentine, cementum, and bone could be 

mpared on a unit weight basis by counting the radioactivity with a Geiger 
sealer. 

To date, our results cover observations in more than fifty rhesus monkeys 
of an average weight of about 3,500 grams. In the early experiments, rela- 
tively large dosages of radioactive phosphorus, an average of 10 me., were 
administered intravenously. In other experiments, the P** exposure was lim- 
ited to the external surfaces of teeth isolated from direct contact with oral 
fluids. After periods of from five hours to one week, the P* distribution in 
the dental tissues has been compared in intact versus desalivated animals, in 
intact versus root-filled teeth, and in vital versus nonvital (extracted) teeth. 

Two radiophosphorus gradients were observed in the teeth of intact 
rhesus monkeys following intravenous P*? administration—one increasing 
from the internal to the external enamel surface, the other increasing from 
the external to the internal dentine surface. The former gradient could be 
abolished by avoiding contact between the enamel and the salivary P** seere- 
tion; the latter by removal of the pulpal P*? supply to the teeth. The P** 
uptake of enamel was greater in young teeth than in old teeth, lower in ex- 
tracted teeth than in vital teeth, and it was reduced in teeth exposed to radio- 
active saliva containing 20 per cent sucrose. As evidence for these observa- 
tions, significant P** counts (expressed on a unit weight basis) were demon- 
strated in various layers of enamel and dentine. These samples had been 
prepared either by diamond grinding of successive layers or by gravimetric 
separation of various density fractions. Confirmatory evidence was obtained 
visually in radioautographs of teeth and jaws, prepared as plastic embedded 
ground sections. 

Similar radioactive tracer studies have also revealed that the enamel and 
dentine are permeable to various ions from both within and without and that 
the radioisotope gradients observed within enamel and dentine can be in- 
fluenced by modifying the pulpal and salivary environment. In radiophos- 
phorus-injected monkeys, the elevated surface activity of the enamel could 
be eliminated by isolating the teeth from saliva or by surrounding the crowns 
of the teeth with nonradioactive saliva. Blood-borne radiophosphorus through 
the pulp contributed relatively little to the P** uptake in enamel, but was the 
iain souree of P** uptake in the dentine. The high radioactivity observed in 
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the dentine of P**-injected monkeys is mainly concentrated in the internal 
zone near the pulp and ean be abolished almost completely by removal of the 
pulp. 

Subsequently, we have extended our experiments to a comparison of sev- 
eral radioisotopes, radioactive phosphorus (P**), iodine (I'*'), potassium (K**), 
sodium (Na?‘), and tritium water (HTO), and to all of the four hard tissues— 
bone, cementum, dentine, and enamel. Intravenous administration of radio- 
iodine resulted in a relatively even isotope distribution throughout the mesen- 
chymal hard tissues. This level is believed to reflect relative permeability. 
Following intravenous administration of radiophosphorus, the functioning 
bones and teeth showed a decreasing radioisotope uptake in the following 
order: alveolar bone, calvarium, shaft of long bone, dental cementum, internal 
dentine, external enamel, external dentine, and internal enamel. The highest 
radioactivity in the mesenchymal hard tissues (bone, cementum, and dentine) 
was concentrated in the surface layers adjacent to the vascular environment: 
periosteum, endosteum, dura mater, periodontal membrane, dental papilla, 
and pulp. 

There was a remarkably high radiophosphorus uptake in unerupted teeth 
throughout the thickness of enamel and a sharply increasing gradient from 
the incisal to the cervical portion. This gradient is thought to reflect greater 
penetration and exchange as well as submicroseopie growth of the inorganic 
crystals. Markedly increasing radioisotope gradients were demonstrated 
toward the surface in the enamel of erupted teeth, an activity believed to be 
contributed by contact with the salivary circulation, and suggesting a liquid- 
solid relationship between saliva and enamel similar to that existing between 
extracellular connective tissue fluid and the mesenchymal hard tissues. A 
two-way traffic of ions through the teeth could be demonstrated. Intrave- 
nously administered I'*!, P**, K**, Na**, and H® were transported from the in- 
ternal blood supply through dentine and enamel into the surrounding salivary 
environment; externally applied I’** was transported through enamel and 
dentine to become concentrated in detectable quantity in thyroid and urine. 
It is believed that the relative significance of the several metabolic compart- 
ments controlling the biology of the mineralized tissues may be further eluci- 
dated by similar comparisons of the radioisotope distribution in bone with 
that in the cementum, dentine, and enamel of the teeth. 

Currently we are exploring the participation of the teeth in uptake and 
withdrawal of sodium under normal and acidotie conditions. In unpublished 
work (in collaboration with Drs. James Shaw and Peter Yen and Miss Rita 
Bogoroch) we have observed that in less than twenty-four hours about one- 
third to two-thirds of the bone sodium is exchanged, depending upon the 
proximity to adjacent tissue fluid. Similar sodium exchange gradients have 
been found in the dentine and enamel at somewhat lower levels. We are now 
testing to what extent these gradients may be altered in abnormal metabolic 


states. 
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Also, we are now seeking to obtain a visual appreciation of the perme- 
bility and uptake in the teeth of various ions by means of intravital ‘‘stain- 
ing’? of tissues for electron microscopy. In preliminary experiments (in col- 
‘boration with Dr. George Wislocki) we have noted that in rats who have 
een given a low concentration of silver nitrate solutions in the drinking 
ater the silver ions permeate both normal enamel and dentine. With the 
eetron microscope, the silver can be visualized in organically bound form 
long the walls of the dentine tubules and, after long-term experiments, within 
he adjacent ealeified matrix. 
In other words, it is becoming more and more apparent that at the micro- 
hemieal and submicroseopic levels of observation the dental hard tissues are 
subject to penetration, exchange, withdrawal, and deposition of physiologic as 
ell as nonphysiologie chemical ingredients present in the adjacent fluid en- 
vironment, whether it be connective tissue fluid or saliva. A study of the 
implications of such observations in normal dental physiology, in pathology 
of the teeth, and in methods of prevention offers challenging opportunities for 
future dental research. 
Discussion 


In a discussion of biologie problems associated with dental and skeletal 
metabolism, it is tempting to distinguish between (1) effects of the body fluids 
upon the strueture and composition of the mineralized tissues and (2) effects 
of the hard tissue ingredients upon the body fluids. To discuss these meta- 
bolic funetions without due regard to their incidental effects upon the quality 
of the mineralized tissues themselves would be an injustice to our special in- 
terest in hard tissues in general and teeth in particular. 

On one point we must agree at the outset. The quantitative contribution 
of the teeth to the metabolic mineral pool is obviously of much less importance 
than that from the skeleton; for example, the ratio of calcium in the bone, 
dentine, enamel, and cementum of an adult human being is about 5,000 to 25 
to 5 to 1. Regardless of whether or not caleium can be withdrawn from the 
teeth, it seems clear enough that this source of calcium would amount to only 
a drop in the ocean compared to the contribution of skeletal calcium to this 
metabolic pool in times of emergency (for example, hyperparathyroidism). 
In facet, there is reasonably good evidence that the major calcium withdrawal 
results from osteoclastic resorption, a cellular remodeling from which teeth 
are normally spared. Similarly, the contribution of sodium and carbonate to 
the maintenance of buffers in the blood (for example, in acidosis) is largely 
made by bone. However, in this case I doubt—until evidence to the contrary 
\ is available—that the mineralized tissues of the teeth are spared from par- 

ticipation, for we aye here dealing with a chemical ‘‘remodeling’’ which ap- 
parently does not involve cellular resorption or any visible morphologic 
change in the hard tissues. We are conducting experiments now to test this 
hypothesis. In research on mineral metabolism, the greatest effort has here- 
tofore been devoted to the contribution of mineralized tissues to different 
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metabolic mechanisms but, from a dental viewpoint, I am suggesting that we 
need to explore the incidental effects of this mineral metabolism upon the 
quality of the teeth. 

Due to the tremendous surface presented by the skeletal constituents at 
the submicroscopic level (several acres), it is clear that the bones also far 
outrate the teeth in quantitative importance when it comes to the removal of 
certain elements from circulation. I am referring to the detoxification mech- 
anism of the skeleton in such conditions as fluorosis and lead poisoning, to the 
deposition of excess calcium in bone trabeculae in times of plenty, and to the 
removal from the tissue fluids of excess sodium in case of alkalosis. Since 
this is also a matter of total quantity of available surface of bone substance 
compared to tooth substance, it is quite appropriate that much greater at- 
tention has been directed towards bone in this connection than to either the 
enamel, dentine, or cementum of the teeth. 

However, when we consider the quality of the hard tissues themselves, 
then the incidental significance of these various metabolic functions may per- 
haps be even greater in connection with the dental hard tissues than with 
regard to the skeleton. As long as there is enough bone in the body (and 
there is a great deal), it is not necessarily a serious problem to the welfare 
of the individual whether every speck of that bone is perfectly formed and 
calcified with regard to its main ingredients, organic and inorganic matter, 
trace elements, ete. Even if complete bone spicules are temporarily removed 
by resorption, the mechanism exists throughout life for replacement by the 
formation and calcification of new matrix. The teeth of higher animals do 
not possess such a mechanism. Once fully formed, the teeth are morphologi- 
eally relatively fixed. They must, by all means, be protected from the dy- 
namie resorption to which bone is normally, but transitionally, subject 
throughout life. There is no comparable mechanism for the reconstruction of 
additional sets of teeth or parts thereof. Should conditions prevail which go 
beyond the threshold at which teeth are ‘‘protected’’ from resorption, while 
bone is subject to it, there would indeed be serious consequences for the main- 
tenance of the mineralized tissues of which the teeth are composed. Even in 
severe hyperparathyroidism, in which the adjacent alveolar bone may show 
early signs of resorption, the teeth may be surprisingly well preserved. In 
other words, even though the complete explanation for this difference is not 
available, it is a fact that the teeth are usually protected from such cellular or 
morphologic remodeling.* 

It seems much less likely that the teeth are protected from chemical with- 
drawal of components at the submicroscopic level. This is a subject which 
requires considerable attention. The point I wish to make is that if such a 
mechanism involves the teeth—regardless of whether or not the teeth thereby 
contribute to the metabolic pool—we must then face the possibility that such 

_a mechanism may affect in a significant manner the submicroscopie or ‘‘in- 
visible’’ quality of the teeth themselves and possibly their susceptibility to 
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cease. The submicrosecopie structure and microchemical composition and 
tabolism of the teeth may indeed be of paramount importance in such dis- 
ses aS caries. 

One thing appears evident from the radioisotope data, namely, that the 
th, even though morphologically ‘‘fixed,’’ are chemically more labile than 
.ipparent from clinical and microscopic appearance. It seems quite possible, 

ever, that certain mechanisms of a general metabolic nature and related 
the mineralized tissues in general may go beyond the threshold at which 
th are spared and thus, through systemic channels, contribute to the break- 
wn of the teeth, even though the teeth thereby contribute little to the resti- 
ion of the metabolic equilibrium within the body. 


TABLE I. RELATIONSHIP BETWEEN FORM AND FUNCTION OF THE MINERALIZED TISSUES 
AT THREE STRUCTURAL LEVELS OF OBSERVATION 








LEVELS OF SKELETAL STRUCTURES i. DENTAL STRUCTURES 
OBSERVATION FORM | FUNCTION FORM | FUNCTION 
Macroscopic Sones Support and Teeth Mastication 

protection of | 
hematopoi- 
etic system 

















Microscopie Bone versus ad- Cellular re- Cementum, den- Cellular appo- 
jacent cells modeling (re-| tine versus ad- sition 
sorption and jacent cells 
apposition) 





Submicrosecopie Intercellular bone Chemical re- | Intercellular ce- Chemical re- 


adjacent con- pletion and tine, and enamel 
nective tissue accretion ) matrix versus 
| adjacent con- 
| nective tissue 

fluid and saliva 


matrix versus modeling a | mentum, den- modeling 





In an attempt to summarize the structural basis for these biologie poten- 
tialities, it seems desirable to divide the hard tissues into three levels of or- 
ganization as attempted in Table I. By so doing, it is merely suggested that 
the third level of organization, that dealing with the submicroscopic structure, 
represents the common ground for all mineralized tissues, including the dental 
hard tissues. The first and second levels of observation involve the preiso- 
topic concept of cellular (morphologic) remodeling, in which a sharp distine- 
tion must be made between bones and teeth; the third level, the submicro- 
scopie structural order, involves the newer postisotopic concept of ionie ex- 
change or chemical remodeling derived from radioisotope work, which has 
brought the dental hard tissue closer into the orbit of mineral metabolism. 


Summary 


This presentation has dealt with the basic similarities and differences be- 
tween skeletal and dental hard tissues. The structural basis for the biologic 
behavior peculiar to these various hard tissues has been discussed in the light 
of reeent information gained from radioactive isotope studies. Teeth normally 
tend to be protected from the cellular type of remodeling to which bone is 
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physiologically subjected in connection with functional adaptation and ca!- 
cium withdrawal. However, teeth appear to share with bone a process of ex- 
change or turnover of the chemical building blocks. Furthermore, the teeth 
are subject to a two-way traffic of various ions, both from within outward and 
from without inward. It is suggested that the relationship between the saliva 
and the enamel is similar in kind, even though not in magnitude, to that ex- 
isting between connective tissue fluid and the other hard tissues—bone, cee- 
mentum, and dentine. The possibility of withdrawal of ions after eruption 
has been suggested. 

In this connection, research on the teeth has been neglected as compared 
to research on bone, because the dental hard structures contribute relatively 
little to the metabolic pool. However, the similarity in submicroscopie struc- 
ture and microchemical composition between bones and teeth suggests that 
both are involved in metabolic interrelationship between tissue fluids and hard 
tissues. The significance of these interrelationships in the maintenance of 
dental health and in the susceptibility to dental pathology requires further 
study. 
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CLINICAL PATHOLOGICAL CONFERENCE 


InviNG Meyer, B.S., D.M.D., M.S.,* WeEsTFIELD, Mass., AND 
CHARLES A. WALDRON, D.D.S., M.S.D.,** St. Louts, Mo. 


Case 1 


Chief Complaint.—S. C. S., was a 79-year-old married white man who, on 
Nov. 16, 1949, presented a 2.5 em. firm, painless, exophytic lesion of the right 


soft palate. 


History of Present Illness.—In October, 1939, the patient noted an ul- 
ceration on the right posterior lateral border of the tongue. This proved, on 
biopsy, to be a squamous-cell carcinoma (Fig. 1). The tumor was treated with 
radiation, and by Jan. 2, 1940, 4,200 r intraorally and 2,400 r extraorally had 
been delivered to the lesion. It responded well but, because of residual ulcera- 
tion, six radon seeds, each 1.5 me., were introduced into the area on April 25, 
194). Several weeks later an additional 3,000 r via intraoral portal was admin- 
istered to the primary site. This intensive radiation arrested the tumor; the 
only significant finding in the subsequent four years was the formation of a 


crater in the area of treatment. 


A thickened searred area appeared in May, 1946, on the right soft paiate ; 


this was reported, on biopsy, as ‘‘radiation reaction’’ (Fig. 2). 


secause of persistent pain, the primary site on the tongue was rebiopsied 
in May, 1948, at the margin of the radiation reaction; this was diagnosed as 
squamous-cell carcinoma. Clinically, the area did not appear to be malignant 
and therefore it was observed without treatment at two-week intervals for the 
next few months. The pain subsided and the biopsy area healed uneventfully. 
The microscopic sections were reviewed and the diagnosis changed to radiation 


reaction. 


The patient did well until May, 1949, when a firm, raised 2.0 em. growth 
appeared on the right soft palate in the same area biopsied in May, 1946. The 
lesion was again biopsied and reported as ‘‘degenerated granulation tissue.’’ 
Clinically, however, this now appeared to resemble a malignancy and on June 


Presented at the tenth penne meeting of the American Academy of Oral Pathology, 


Washington, D. C., April 8, 19 


The three cases presented are from the Westfield State Sanatorium, Westfield, Massa- 


chusetts, Frederick S. Hopkins, M.D., Surgeon-in-Chief. 


*Consultant Oral Surgeon, Westfield State Sanatorium, Westfield, Massachusetts. 
**Professor of Pathology, Washington University School of Dentistry, St. Louis, Missouri. 


175 





176 MEYER AND WALDRON 0. S., O.M., &O 

February, 15 
1, 1949, it was removed with electrocoagulation. The growth recurred 
November, 1949, and the patient was now readmitted for further treatment | 
the palatal lesion. 


Examination.— Examination at this time revealed a raised, firm ulce: 





tion, 2.0 by 3.0 by 1.0 em., on the right soft palate, extending into the rig): 


glossopalatal fold. It was surrounded by a halo of firm telangiectatic tiss: 


0.5 em. wide. 
Fig. 1. 





Fig. 2. 
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Fig. 1—Case 1. (AFIP Negative 56-5356.) Photomicrograph of biopsy of tongue show- 


, & 
ing squamous-cell carcinoma. (Magnification, x100; reduced \%.) 


—Case 1. (AFIP Negative 56-18610.) Photomicrograph of palatal biopsy showine 


Fig. 2 
radiation reaction. (Magnification, x45; reduced %.) 
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lhe tongue presented a healed crater, 3.0 em. in diameter, in the right pos- 

r half; the surrounding tissue felt firm but normal to the palpating finger. 

The patient was edentulous and presented no palpable cervical lymph 

General examination was noncontributory. 

Treatment and Course.—On Nov. 18, 1949, the tumor of the soft palate was 

sed and the base was electrocoagulated. The area soon healed and the 

ent was discharged. The histopathology of the surgical specimen was 
unusual (Fig. 3). 

The patient had an uneventful course until May, 1950, when he had several 
sodes of severe hemorrhage from his nose, throat, and mouth. However, 

nination at this time showed no evidence of recurrence of cancer in either 

tongue or the palate. 

On May 9, 1951, he returned with a 1.5 em. raised growth present on the 
ht posterior tonsillar pillar in association with the base of the tongue; no 
uph nodes eould be felt in his neck. The area of the right soft palate had 
this time become necrotic and was undergoing tumefaction. The patient 
fused further treatment and died at home on July 29, 1951. Autopsy per- 


ission was not granted. 


Differential Diagnoses (From the Audience) .— 

1. Squamous-cell carcinoma of soft palate—primary. 

2. Squamous-cell carcinoma of soft palate—metastatie from tongue. 
Radiation reaction with necrosis. 

4. Squamous-eell carcinoma as direct extention from tongue carcinoma. 
». Lymphoepithelioma of soft palate. 


Histopathology and Diagnosis (Dr. Waldron) .— 

(1) The biopsy specimen removed from the tongue in 1939 shows a typical 
squamous-cell eareinoma (Fig. 1). 

Diagnosis: Squamous-cell carcinoma of tongue. 

(2) The palatal biopsy of May, 1946, shows a small strip of oral mucosa. 
The epithelium is somewhat thickened but shows no striking morphologic 
changes. The tissues of the lamina propria are markedly hyalinized with 
disruption and fibrillation of the collagen. Numerous dilated capillaries are 
present near the surface and some of the deeper vessels show thickening of 
their walls. Seattered foci of inflammatory cell infiltration is observed. While 
these changes are not as extreme as sometimes seen, they are consistent with 
radiation reaction. 

Diagnosis: Radiation reaction of palate (Fig. 2). 

(3) The sections from the operation of Nov. 18, 1949, are most interesting. 


The tissue from the edge of the ulcer shows changes similar to those seen in 
the 1946 biopsy and is compatible with radiation reaction. The major portion 





‘f the specimen consists of a proliferation of spindle-shaped cells which tend 
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to be arranged in interlacing bands. These bizarre fibroblasts show marke: 
hyperchromatism and considerable variation in size and shape. Numerous 
mitoses are seen (Figs. 3 and 4). 


Diagnosis: Fibrosarecoma of palate. 


Fig. 4. 


Fig. 3.—Case 1. (AFIP Negative 56-5259.) Photomicrograph of surgical specimen show- 
_ ing profiteration of bizarre spindle-shaped cells. (Magnification, 235; reduced \%.) 
4—Case 1. (AFIP Negative 56-5362.) Higher magnification of the sections show- 
ing oottieS atypism and two mitotic figures. (Magnification, x415; reduced \.) 
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Discussion (Drs. Meyer and Waldron).—The development of squamous- 
carcinoma in previously radiated skin has been observed on numerous 0c- 
sions; the oceurrence of radiation fibrosarcoma, on the other hand, is quite 
Pettit, Chamness, and Ackerman! recently reviewed this problem and 
norted four eases. All their lesions were in the head and neck area; the 
erval between radiation and the diagnosis of fibrosarcoma in their cases 
s twenty-seven, eleven, six, and nine years. In each instance, the evidence 
ieated that excessive or poorly conceived roentgen-ray therapy had been 
od. Two of their patients succumbed to the disease and in both eases the 
nor killed by relentless, infiltrative growth. Distant metastases did not 
cur. This same pattern is borne out in the present case under discussion. 
The problem of postradiation sarcoma of bone has also received recent 
‘tention and deserves further consideration. Sabanas and associates? have 
cently reported on seventeen cases of postradiation sarcoma of bone seen at 
ihe Mayo Clinie. Three of their cases involved the jawbones. One of the 
patients had received radiation therapy for keloids of the face, while the other 
two had radiation therapy for a giant-cell reparative granuloma and fibrous 
dysplasia, respectively. Although postradiation sarcomas are rare and develop 
in only a small pereentage of treated patients, this possible complication must 
be considered in all eases. 


Case 2 


Chief Complaint.—B. S., a 60-year-old white woman, was referred for 
diagnosis and treatment of a small, nontender mass over the right scapula. 
Coincidental finding of a 1.0 em. radiolucency in the third molar area of the 
right mandible was noted on x-ray examination. 

History of Present Illness.—The patient, who had been edentulous for 
many years, was found to have several other ecystic-like radiolucent areas in 
both mandibles. These were readily seen in both posteroanterior and lateral 
film studies (Figs. 5 and 6). There were no complains of pain, either from the 
jaw lesions or from the small scapular mass. 


Examination.—Oral examination: The patient was edentulous and the 
oral cavity presented nothing remarkable. 

General examination: There was a small, firm 1.0 by 4.0 by 3.0 em. raised 
mass overlying the rib cage below the angle of the right scapula; it was neither 
tender nor inflamed. The remainder of the physical examination was nega- 


tive. 


Laboratory findings: A complete blood count revealed hemoglobin, 5.3 mg.; 
white blood count, 5,500 (segmented 70 per cent, lymphocytes 30 per cent) ; 
smear, anisocytosis and hypochromia. Serology was negative. Serum studies 
revealed caleium, 12.0 mg.; phosphorus, 4.5 mg.; and alkaline phosphatase, 
3.0 Bodansky units. Urinalysis revealed specific gravity, 1.018; sugar, nega- 
tive; acetone, negative; casts—some mucus and threads; and cells, 2 to 3 
RBC (high-power field). 
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Differential Diagnoses (From the Audience) .— 
Fibrous dysplasia of mandible. 
Polycystic disease associated with hyperparathyroidism. 


Multiple myeloma. 


:. 

») 

3. Metastatic carcinoma. 

4 

5. Schiiller-Christian disease. 


Fig. 6. 
Fig. 5.—Case 2. Radiograph of right mandible showing multiple radiolucent areas. 
The original lesion is in the third molar area; note the preservation of the outline of the 
mandibular canal through the lesion. 
Fig. 6.—Case 2. Radiograph of left mandible showing punched-out osteolytic areas. 


Treatment and Course.—The patient was admitted to the hospital for 
further studies; these included skeletal x-ray pictures and an excision biopsy 
of the original lesion of the right mandible. X-ray pictures of the skull and 
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Fig. 8. 


Fig. 7.—Case 2. Posteroanterior radiograph of skull showing osteolytic destruction. 
Fig. 8.—Case 2. Lateral skull film. 
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skeleton demonstrated widespread osteolytic areas of destruction throughou: 

the bones (Figs. 5 to 9). The histopathology of the biopsy specimen was diag 
nostie (Fig. 11). 

The patient was started on urethane therapy because of excruciating 

pain. After a very rapid downhill course, she died. Autopsy permission was 


granted. 
Fig. 9. 





Fig. 10. 


Fig. 9.—Case 2. Radiograph showing lesions of pelvic bones. 
Fig. 10.—Case 2, Chest film showing multiple lesions of ribs and clavicles. 
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Histopathology and Diagnosis (Dr. Waldron) .— 

(1) The biopsy specimen shows a broad sheet of closely packed round 
nd polyhedral cells with little supporting intercellular framework. These 
ells show considerable variation in size and shape, but most of them resemble 
lasma cells. The nucleus tends to be in an eccentric position in the cell. Some 


f the nuelei show the characteristic wheel-spoke arrangement of the chro- 
atin, while others show dense hyperchromatie nuclei (Fig. 11). 


Fig. 11. 





Fig. 12. 


Fig. 11.—Case 2. (AFIP Negative 56-5356.) Biopsy of mandibular lesion showing a 
tumor composed of atypical plasma cells. (Magnification, 485; reduced \%.) 

Fig. 12.—Case 2. (AFIP Negative 56-13732.) Autopsy specimen showing myeloma infil- 
ation of the liver. (Magnification, x190; reduced \.) 
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Diagnosis: Plasma cell myeloma of mandible. 

(2) Additional slides from material obtained at autopsy showed similar 
infiltrations in the liver and bone marrow (Figs. 12 and 13). 

Diagnosis: Plasma cell myeloma of liver and bone marrow. 

Discussion (Drs. Meyer and Waldron).—Lesions which microscopically 
show heavy infiltrations of plasma cells are fairly common in the oral region. 
Most of these are inflammatory lesions and histologic differentiation from 
plasma cell neoplasms in most cases is readily accomplished; in some eases, 
however, difficulty may be experienced in interpreting a given section. 
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Fig. 13.—Case 2. (AFIP Negative 56-13731.) Autopsy specimen showing myeloma infiltra- 
tion of rib. (Magnification, x190; reduced 1%.) 
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Neoplasms composed of plasma cells may be discussed under three main 
groups, namely, (1) extramedullary plasma cell tumors; (2) the solitary 
myeloma of bone; and (3) multiple myeloma. The extramedullary plasma 
cell tumor is most frequently encountered in the oral cavity and upper respira- 
tory passages. Although these lesions have often been considered benign, there 
appears to be a growing opinion that this is not always the case.* Many of 
these lesions have eventually progressed to diffuse myeloma or have developed 
into rapidly invading tumors. The same situation holds for the so-called 
solitary myeloma of bone which has been reported in the jaws. 

Although they are not among the most frequently involved bones, a signifi- 
cant number of patients with multiple myeloma will present jawbone or oral 
soft tissue involvement. Bruce and Royer‘ found jaw involvement in seventeen 
of fifty-nine patients with multiple myeloma who had complete oral examina- 
tions. In several of their cases, the oral lesions caused the first symptoms and 
led to the diagnosis. 
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Case 3 


Chief Complaint.—H. S., a 46-year-old married Negro man, was seen in the 
‘linie in June, 1954, because of several fungating growths on both sides of the 


face and neck. 





ig. 14 Case 3 Preoperative lateral view of patient showing marked enlargement of the 
symphysis of the mandible. (1952.) 





15.—Case 3. Radiograph of mandible demonstrating extensive multilocular cystic-like 
destruction of the bone. 
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History of Present Illness.—In 1952 the patient was first seen because of a 
massive swelling of the symphysis of the mandible, extending from the first 
molar area of the left side to the first molar area of the right. Radiographs 
revealed an extensive multilocular cystic destruction of the bone (Figs. 14 and 


Fig. 16. 





Fig. 17. 


Fig. 16.—Case 3. Surgical specimen of mandible showing (1) oral mucosa on surface 
where biopsy site is seen, (2) cut ends of the mandible, and (3) cystic-like bulging of the 
labial-buccal cortex. 


b Fig. 17.—Case 3. Surgical specimen bisected to show cystic loculations throughout the 
one. 


15); this was biopsied through the oral mucosa. There was a history of his 
being struck on the chin in 1947 by a baseball, the swelling becoming evident 
shortly after the blow. 
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A partial resection of the mandible was done with a margin of 1.5 em. 
beyond the lesion on each side; the overlying oral mucosa and surround- 
ing soft tissues were removed en bloc with the bone (Figs. 16 and 17). A 
lymph node dissection was not considered necessary and therefore was not 
done. After microscopic examination of the specimen, a bone graft was in- 
serted three weeks later. The patient was closely followed for six months and 
apparently was doing quite well. Then, despite repeated attempts to per- 
suade him to the contrary, he refused to return for further postoperative ex- 
aminations until his present visit in June of 1954. 

Examination.— 

Local examination: Multiple fungating growths varying in size from 0.5 
to 1.5 em. were present on both sides of the face and submaxillary regions; 
two of these were draining purulent material. The left preauricular area was 
markedly swollen and inflamed, and several cervical lymph nodes were bi- 
laterally palpable (Fig. 18). 





Fig. 18.—Case 3. Clinical picture showing multiple infiltrating. exophytic lesions of the neck 
and the submaxillary-submental areas. (June, 1954.) 

The oral cavity was free of pathology except that the bone graft could 
not be felt beneath the mucosa. A cheesy material could readily be expressed 
from the area of the graft through a facial fistula opening just to the left of 
the midline. 

General examination: Except for evidence of some weight loss, the physical 
condition of the patient was good. 

Laboratory findings: Blood studies revealed hemoglobin, 9.8 grams; white 
blood count, 14,600 (segmentals 80 per cent, lymphocytes 20 per cent) ; 
serology, negative. 

Roentgenographic examination: The area of previous surgery was devoid 
of bone but contained a somewhat radiopaque nondescript material; the wire 
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loops used for attachment of the graft were noted tp be floating free in the soit 
tissues. Bilaterally, the posterior portions of the mandible distal to the line «/ 
resection appeared to be eroded. 

The chest film was negative. 

Differential Diagnosis (From the Audience) .— 

1. Multiloeular cyst with carcinomatous degeneration. 

2. Ameloblastoma. 

3. Carcinoma with metastasis. 

4. Sarcoma. 

Treatment and Course.—The patient was admitted and several of the 
growths were biopsied. The patient was placed on massive antibiotic therapy 
(penicillin) in an attempt to control the extensive infection prior to com- 
mencing radiation therapy. After several days it was evident that surgical 





Fig. 19.—Case 3 (AFIP Negative 56-5255.) Photomicrograph of mandibular resection 
specimen showing ameloblastoma of the mandible. (Magnification, «62; reduced \%.) 
evacuation of the pus would be necessary and, accordingly, the patient was 
brought to surgery. During the incison and drainage of the various fascial 
spaces, an emergency tracheotomy was done to relieve an increasing respira- 
tory embarrassment. Because of the progressive spread of both the tumor and 
infection, the radiology department deferred treatment indefinitely. The 
tumor soon involved all the cervical lymph nodes and even infiltrated around 
the tracheotomy tube which had been left in permanently. The patient con- 
tinued on a downhill course with surprisingly little discomfort. When last 
seen in July, 1956, he was bedridden, had lost considerable weight, and was 
doing very poorly in general. He died on Aug. 14, 1956; autopsy was not done. 

Histopathology and Diagnosis (Dr. Waldron) .— 
(1) Sections from the biopsy and resection performed in 1952 show a 
typical ameloblastoma. The tumor is composed of epithelial cells arranged 
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jJands which bear a close resemblance to developing enamel organs. The 
»heral cells are columnar and the central epithelial cells in these islands 

a stellate appearance. Microcyst formation is present within many of 
tumor islands (Figs. 19 and 20). 


Fig. 20. 





Fig. 21. 
a o, ig. 20.—Case 3. (AFIP Negative 56-13730.) Higher Magnification of island of am- 
ODlastoma showing stellate reticulum and microcyst formation. (Magnification, x215; 


reduced Y%.) 


oe ha ‘5 Re RS - ee 58-6356.) PP im pre - of biopsy from face 
: n assive irregular proliferation of well-differentiated epithelial cell ith 
formation. (Magnification, X75; reduced \%.) . sia _ 
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Diagnosis: Ameloblastoma of mandible. 
(2) The biopsy of June, 1954, from the neck region shows a massive, 
irregular proliferation of well-differentiated epithelial cells (Fig. 21). These 


Fig. 22. 





Fig. 23. 


Fig. 22.—Case 3. (AFIP Negative 56-5253.) Photomicrograph of large section 
bone removed at the initial operation. A large cystic space within the bone is lined by 


of 


proliferating squamous epithelium. 
’ Fig. 23.—Case 3. (AFIP Negative 56-5254.) Higher ngetiantion: of specimen show- 
ing the irregular epithelial proliferation and pearl formation. o connection was noted be- 
tween these areas and islands of typical ameloblastoma as seen in the outlined area of 
Fig. 22. (Magnification, x62; reduced \%.) 


cells are growing in large, anastomosing cords. The individual cells are quite 
uniform in size, shape, and staining reaction and mitoses are exceedingly rare. 
In some of the larger masses there is evidence of early pearl formation. On 
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ely histologic grounds, a diagnosis of pseudoepitheliomatous hyperplasia 
id have to be considered for this reaction; however, in consideration of the 
ical features, a diagnosis of low-grade squamous-cell carcinoma must be 


Diagnosis: Squamous-cell carcinoma, grade 1. 

3) At this time, the original slides of the mandibular resection were re- 
ed. In several sections areas of squamous-cell proliferation similar to 

‘ seen in the 1954 neck slides were noted. These cellular proliferations ap- 

to line large cystic spaces within the bone (Figs. 22 and 23). No connec- 
between this epithelial proliferation and the surface mucosa was ap- 
parent in any of the sections. There do not appear to be any areas showing 
transition between the islands of ameloblastoma and the squamous-cell pro- 
liferation. 

Discussion (Drs. Meyer and Waldron).—A final analysis of this case is 
most difficult and several important questions will probably remain unanswered. 
There are several possibilities which have to be considered in an attempt to 
explain the pathology of this ease. The first is that this represents a malig- 
nant transformation of an ameloblastoma. There are, however, several good 
objections to this explanation. No areas could be found in any of the 1952 
sections which showed transition between the areas of typical ameloblastoma 
and the areas of squamous-cell proliferation. In a certain percentage of cases, 
ameloblastomas may show varying amounts of squamous-cell differentiation. 
The term acanthomatous ameloblastoma is sometimes used to describe this 
reaction. Many oral pathologists consider that this type of ameloblastoma 
may have a more aggressive course than the usual type. The microscopic 
features of this ease are unlike the usual acanthomatous ameloblastoma. Small 
and Waldron’ recently reviewed the literature with special reference to so- 
called ‘‘malignant’’ ameloblastomas. Many of the cases reported under this 
designation were very questionable or represented errors in diagnosis, par- 
ticularly in the ease of the adenoid cystic carcinoma as recently reported by 
Bumsted.* In the few well-documented cases of ‘‘malignant’’ ameloblastoma, 
the tumors usually have metastasized to the lungs. No reports of a malignant 
ameloblastoma which behaved in the manner of this case were found in a re- 
view of the literature by Small and Waldron.® 

The second possibility is that the patient had two separate tumors—an 
ameloblastoma and a squamous-cell carcinoma. If this is the case, the origin 
of the carcinoma is most difficult to explain. Clinically, there was no evidence 
of a mass or uleeration of the mucosa when the patient was first seen in 1952. 
Although the localized squamous-cell proliferations seen in the 1952 bone sec- 
tions appear similar to the pathology of the 1954 biopsy of the neck lesion, 
similarity does not necessarily connote identity. Rather extensive epithelial 
proliferations are not unusual in odontogenic cysts but in the vast majority 
of eases this does not carry serious implications. Unfortunately, there was 
an eighteen-month interval during which the patient was not under observa- 
tion; this period probably holds the answer to this problem. Although the 
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squamous proliferations in the 1952 slides are disturbing and not easy to 
explain, this patient’s neck lesion may well have been a separate tumor which 
developed during this period. On the basis of the 1952 slides alone, the diav- 
nosis of ameloblastoma and carcinoma was not and could not be made. 


References 


1. Pettit, V. D., Chamness, J. T., and Ackerman, V.: Fibromatosis and Fibrosarconia 
Following Irradiation Therapy, Cancer 7: 149-157, 1954. 

. Sabanas, O., Dahlin, D. C., Childs, D. S., and Irvins, J. C.: Postradiation Sarcoma 
of Bone, Cancer 9: 528-542, 1956. 

. Carson, C. P., Ackerman, L. V., and Maltby, J. D.: Plasma Cell Myeloma, Am. 
J. Clin. Path. 25: 849-888, 1955. 

4. Bruce, K. W., and Royer, R. Q.: Multiple Myeloma Occurring in the Jaws, ORAL Sur«., 
ORAL MED., AND ORAL PATH. 6: 729-744, 1953. 

5. Small, I, W., and Waldron, C. A.: Ameloblastomas of the Jaws, ORAL SurRG., ORAL MEp., 
AND ORAL PATH. 8: 281-297, 1955. 

6. Bumsted, W. D.: Cylindroma of the Mandible, ORAL SurG., ORAL MED., AND ORAL Patu. 
8: 546-555, 1955. 














INTERNAL RESORPTION 
BerRNARD Z. RasrnowitrcH, D.D.S., Los ANGELES, CALIF. 


RNAL resorption has long been associated with the ‘‘pink-spot’’ tooth. 
| is is considered to be a type of pulp degeneration. 
(his preliminary report involves a histologie study of teeth diagnosed from 
‘al and roentgenographie evidence as having internal resorption (sometimes 
vn as internal granuloma). Related resorptions will also be discussed. 


Review of the Literature 


Bell, in 1829, reported on a tooth extracted because of pain. The tooth 
was sectioned and showed a cavity in the dentine, despite normal surrounding 
bony tissues. He believed that this was caused by inflammation and that it 
contained the resultant pus. 

In 1890, Miller? described a tooth with an irregular cavity in the dentine 
resulting from suppuration of the pulp, absorption, or a combination of both 
ot these. 

Gaskill,* in 1894, presented a case of internal root resorption of a central 
incisor with no external opening. 

Mummery,° in 1920, discussed the ‘‘pink spots’’ in teeth, but mentioned 
that such internal granulomata were of rare occurrence. 

In 1929, Euler® presented a study in which he showed that granulation 
tissue may enter through the apical foramen and cause resorptive processes 
in the pulp eanal. 

Hopewell-Smith’ stated, in 1930, that the causative agent of internal 
resorption was a wandering cell. Upon irritation of the pulp, the wandering 
cells are carried into the pulp by the blood stream or by such agents in the 
periodontal membrane which might begin to resorb calcified tissue. 

Mueller,® in 1931, showed the complete destruction of crowns of several 
teeth with a series of very unusual radiographs. 

Cahn,® in 1932, diseussed vascular changes in the pulp with resulting re- 
sorption of the inorganic constituents of the dentine. 

In 1932, Fish?® deseribed pulp polypus with chronic inflammation of the 
pulp; there were several areas of resorption in the pulp chamber. Both Cahn 
and Fish claimed that the pulp itself caused resorption of the dentine. This 
was brought out again by Kronfeld™ in his text on histopathology. 

\pplebaum™ attempted in 1934 to show that the internal resorption of the 
dentine may start from the outside (peridental tissue), working through the 
cementum into the dentine. 
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Thoma,'* in 1935, reported one ease, out of several thousand specimens 
that were sectioned, showing osteoclastic resorption of the dentine. He noted 
no effects upon the dentine in cases of hyperparathyroidism. 

Fish’® claimed, in 1935, that dentine, unlike bone, does not allow calcium 
salts to be deposited in it or withdrawn from it to any appreciable degree. 

The following year, Ennis’ noted, in his text, that the problem of internal 
root resorption was baffling pathologists. 

In 1937, Soifer’? substantiated the views of Cahn and Fish in the belief 
that the destruction of dentine was due to pulpal activity. In the case pre- 
sented, the patient showed a normal blood ealcium and displayed normal de- 
velopment of the long bones. 

Applebaum,** in 1938, found it difficult to visualize resorptive activity of 
the pulp, since in the ‘‘shedding of deciduous teeth’’ the peridental tissues 
alone are concerned with root resorption. He went on to report a case of a 
resorptive area in dentine which had its origin from without. He cited a case 
in which resorption may have occurred from within in a carious tooth. The 
remaining pulp tissue showed areas of inflammation, necrosis, and repair; the 
process of resorption internally was thus considered intermittent, first starting 
as a pulpitis and followed later by granulation tissue formation. Hopewell- 
Smith claimed that granulation tissue was capable of destroying calcified tissue. 
Applebaum viewed resorption as different from caries or osteomalacia, one 
tooth sectioned showed that the soft tissue was of the vascular granulomatous 
type, infiltrated with many plasma cells and lymphocytes. A few multi- 
nucleated phagocytic giant cells were seen (either osteoclasts or ‘‘polys’’). He 
claimed that the pulp had the power to resorb dentine only in rare cases and 
that the process was similar to resorption elsewhere. 

Applebaum noted that resorption was entirely different from caries; there- 
fore, cases of true internal root resorption cannot be offered as proof that caries 
begins from within the tooth. 

In 1944, Stafne and Slocumb"® reported 179 eases in the age groups of 
19 to 76 years in which all resorption of the dentine had its origin from the 
root surface (external). Stafne and Austin,!® in 1945, discussed resorption of 
embedded teeth and stated that the resorption begins at the enamel with the 
disappearance of the enamel epithelium. 

Miiller,?° ** in 1948 and 1953, presented various conditions that develop 
resorptions adjacent to the pulp and associated with the pulp. 

Bernick and Rabinowitch,”? in 1949, disagreed with Applebaum and showed 
the osteoclastic action causing resorption of primary teeth from within, once 
the pulp has been invaded, hollowing out the predentine, dentine, and finally 
the cementum and enamel. 

In 1951, Gillespie?* presented an orthodontic case in which teeth revealed 
internal root resorption. 

In that same year, Oehlers** gave a detailed history of a mandibular in- 
eisor with a ‘‘pink spot.’’ There was a history of an injury, but no discom- 
fort in the tooth. 
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Thoma? in 1950, presented his usual brilliant discussion of idiopathic 
resorption. He mentioned the work of Gottlieb and Orban,** who point out 
that resorption occurs when the root cementum loses its vitality. They com- 
pare such cementum with that of replanted teeth which undergo resorption 
ecause of the fact that the cementum has lost its metabolism. Thoma refutes 
\isenberg*? (1937), who claims that resorption begins from without because of 
pithelium in the pulp traced to debris of Malassez. Thoma found no perfora- 
‘ion or accessory foramen present in serial section. However, he has also seen 
ases of resorption where the pulp has developed secondary dentine in an 
ffort to wall off the invasion. He therefore concludes that idiopathic re- 
.orption may be both internal and external in character and that, because of 
bone apposition, the result is subject to variations. 

Wainwright?* has found cases of multiple internal root resorptions with 
histories of radiation. 

Burstone,”* in 1953, discussed the ground substance of the dentine pre- 
senting the variation between normal and cases of internal root resorption. 

In 1954, Luks,?® in an evaluation of pulpotomy treatment, contended that 
such treatment should be considered as an emergency measure and interim 
service. The pulpotomy treatment for adults is a highly risky procedure and is 
contraindicated because of subsequent resorptions. 

Teuscher,*® in 1954, discussed pulpal reaction to irritation. He stated that 
the capacity of repair is limited because the pulp lies within nonyielding walls 
and has no collateral circulation. A mild injury leads to increased calcification; 
a severe one leads to degeneration. 


Material and Methods 


The material used in this study consisted of cases, including permanent 
teeth and several deciduous teeth, of children from private practice. After 
extraction, the teeth were fixed either in Bouin’s solution or in 10 per cent 
formalin. Ten per cent nitric acid in formalin was used as a decaleifying 
agent, beeause of its rapid penetration, in an attempt to prevent excessive 
action of the acid on the remaining soft tissue. Paraffin and celloidin sec- 
tions were prepared, and were cut from 10 micra to 25 micra. The sections 
were stained with hematoxylin and triosin and with tri-chrome acid-fast stains. 


Case Reports 


J. M., a 5-year-old girl, presented with carious exposure and pulp polypus. The lower 
second primary molar was extracted, decalcified, embedded in celloidin, and sectioned at 
20 micra, Resorption was noted in both root canals. In Fig. 1, B the hypertrophied pulp 
is shown extending from the pulp chamber. In higher magnification, epithelium may be 
seen extending down the root canal. Osteoclastic action may be observed forming lacunae 
typical of those found in cases of infected resorption (Fig. 1). 

L. D., a 4-year-old girl, presented with rampant caries and several minute exposures. 
On Jan. 13, 1953, pulpotomies were performed on the lower right first and second deciduous 
molars, which were exposed as the caries was removed. On February 27, a slight calyx could 
be seen; yet apical to this calyx was the beginning of resorption. On March 26, the case 
was diagnosed as internal root resorption, which was confirmed by histologic examination. 
On Jan, 19, 1953, a pulpotomy was performed on the lower left first deciduous molar. 
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A, 





B. C. 

Fig. 1.—Patient J. M. A, Roentgenogram taken on Feb. 25, 1952. 3B, Over-all sec- 
tion of the second primary molar. C, Higher-power view of section shown in B (note 
presence of osteocementum). 

Key to abbreviations: 

Oc = Osteoclast. 

Os = Osteocementum. 

L = Lacuna of resorption. 
A check-up x-ray on March 23 was negative. However, on April 10, x-ray examination showed 
evidence of internal root resorption, and the tooth was extracted. It will be noted that 
the first molar on the other side exhibited evidence of secondary dentine formation, but on 
April 10 showed evidence of internal resorption. In both of these teeth, the diagnosis was 
confirmed by histologic examination. It is interesting to note that in the above series of 
cases the prognosis was unfavorable because of the potential infection of the pulp caused 
by the carious process (Fig. 2). 

L. L., a boy aged 4 years 7 months, presented with slight exposure on the second 
deciduous molar and deep exposure on the first deciduous molar. Pulpotomies were per- 
formed, using calcium hydroxide. Prognosis on the first molar was unfavorable. On Aug. 29, 
1952, x-ray pictures showed evidence of secondary dentine calyx. However, an x-ray picture 
taken on October 29 showed evidence of internal root resorption. This was confirmed by 
histologic examination, which showed some of the secondary dentine resorbed (Fig. 3). 

P. P., a boy aged 3 years 11 months, presented with a history of a ‘‘nonvital’’ pul- 
potomy. The child was in pain, with several teeth requiring extraction. The central in- 
cisor was removed and prepared for histologic examination, with paraffin used as the embed- 
ding material. Internal resorption was noted, with large lacunae (Fig. 4). 























“9UuT}UOP JO UOdIOSAaI Surmoys uoT}OeS SNoTAoid JO MBIA JaMOod 
eu0qg 70 aousseid ajou) suBjoul Areullid Puooes PUB ysay 94} JO 


-194u3IH ‘qq ‘“(aRjow ysuy jo dind ut 
suol}ISg ‘9 ‘sureIZOUNS}JUD0Y ‘g pue PY ‘qd “I WeNned—Z ‘31a 











‘da ‘a 
S 
Es SS-OT-b 
GS-Se-s a OT 
Zz 
“oy 
= 
- 
a 
2 
4 
fa 
e 
Zz 





CS-st-T °E°T 








198 RABINOWITCH O. S., O. M., & O. P 


February, 1957 





LeL. 4-12-52 8-29-52 





Fig. 3.—Patient L. L. A, Roentgenogram. 8B, Section showing resorption of dentine (note 
presence of osteocementum in pulp and in dentine). 
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B. C. 


Fig. 4.—Patient P. P. A, Roentgenogram taken on March 12, 1953. B, Section of the 
+ cn Higher-power view of section shown in B showing lacunar resorption all along 
roo canal. 
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L. $. 11-10-51 10-29-52 








Fig. 5.—Patient L. S. A, Roentgenogram. 8B, Over-all section of the second primary 
molar. OC, Higher magnification of previous section showing lacuna of resorption (note osteo- 
cementum in pulp and along pulp-dentine border). 
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B. C. 


Fig. 6.—Case W. H. A, Roentgenogram. B, Over-all section. C, Higher magnification show- 
ing row of osteoclasts (note deep penetration in dentine). 


L. S., a 9-year-old girl, showed both radiographic and histologic evidence of the 
liopathie type of internal resorption, beginning as of the x-ray examination on Nov. 10, 
1951, which terminated in perforation and extraction on Oct. 29, 1952 (Fig. 5). 


W. H. was a 7-year-old boy with a history of bruxism. His teeth were all sharply 


abraded at the time of the initial visit. On Nov. 16, 1951, he presented with idiopathic 
pe internal root resorption. This was confirmed by histologic examination. On Feb. 27, 
53, he presented with bilateral internal root resorption in his lower deciduous second 
lars. There was no history or evidence other than continued bruxism (Fig. 6). 
O. W., a girl aged 3.3 years, shows evidence of tremendous resorption due to infection 
sed by trauma and subsequent periapical involvement. Note how the resorption begins 
riapically, yet does invade the pulp (Fig. 7). 
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The case of Dr. W. was referred for consultation. Over the telephone, as it w: 
described, the case was tentatively diagnosed as internal resorption of the idiopathic type. 
Since it did not respond to treatment and the patient had a painful reaction, extractio: 
was advised. Histologic examination showed evidence of perforation (Fig. 8). 
G. B., a 14-year-old girl, presented with a lower first molar showing evidence of in 
ternal resorption of the peripheral type. This was histologically confirmed (Fig. 9). 





Fig. 7.—Patient O. W. 


Discussion 

Various investigations discuss resorption from the evidence of the cases 
observed. Because of the rarity of oceurrence, only through the compilation 
of data from the various investigators can one observe that there is no definite 
type. Nor is the etiology known. Very few histochemical studies have been 
reported. However, Burstone”® has shown that the glycoprotein ground sub- 
stance of dentine in internal resorption is characterized by areas which exhibit 
a greater-than-normal periodic acid-Schiff (PAS) staining reaction. With the 
PAS staining method, internal resorption specimens were characterized by a 
red-staining zone adjacent to the area of resorption. One specimen of a par- 
tial necrosis of the pulp was characterized by an intense PAS-positive zone 
adjacent to the pulp. This striking change in the ground substance was thought 
to be a possible result of proteolytic activity by bacteria, superimposed upon the 
primary resorptive process. 

Resorption follows no definite pattern, but does vary according to the dif- 
ferent types. In the case of pulp polypus, there is resorption along the bor- 
ders of the root canal which, according to Miiller”’ 2 may be rebuilt by osteoid 
material. In a tooth extracted for periodontal reasons resulting in pulpal 
atrophy, resorption may also be noted. Miiller also observed resorption followed 
by osteoid repair in the canals of an 80-year-old patient. In eases following 
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lpotomy, despite a dentine barrier, resorption may occur. This may be due 
hyperemia. In eases where no barrier develops and inflammation remains, 
sorption is present even along the root canal. However, after successful pul- 
lpotomy, some eases present areas of repaired resorption, while others show 


a: A. 





B. B. 
Fig. 8. Fig. 9. 
Fig. 8.—Case of Dr. W. A, Roentgenogram. B, Section of tooth showing resorption even 


to perforation. 


Fig. 9.—Patient G. B. A, Roentgenogram taken on Oct. 10, 1952. 3B, Over-all section 
iowing areas of peripheral type of resorption (note multilocular appearance and presence 
osteocementum in these areas). 
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lacunae of resorption. There is adequate evidence now to classify interna! 
resorption for purposes of clinical study and evaluation for both permanent an‘ 
deciduous teeth. 


1, Permanent Teeth.— 

A. Idiopathic type: When many teeth are affected in succession or at on 
time, we are led to believe in a possible systemic relationship. There is a 
widening of the root canal. The pulp becomes vascular, with vessels pro- 
liferating and extending into channels of resorption into the dentine. The 
great amount of inflammation is thought to stimulate cell activity instead of 
pulpal degeneration. There is marked osteoclastic action in these channels of 
resorption, which ultimately leads to the external surface. While secondary 
dentine may almost close the apical and coronal ends, the walls of the cavity 
are covered by osteoid or cementoid tissue. Epithelium may proliferate into 
the tooth from a perforation similar to that in an apical granuloma and may 
even form a eyst (Aisenberg*'). If this type is seen and diagnosed early 
enough, in many eases the teeth may be treated by root canal therapy. 

B. Peripheral type: The process starts in accessory canals and widens, 
and may grow throughout the tooth. Repair in one locale may cause the dis- 
ease process to alter direction. In this type, the process may be limited to the 
dentine and not involve the pulp. This type cannot be treated, as the process 
goes on independently whether the pulp is removed or not. 

C. Traumatic type: Replanted and traumatized anterior teeth may be 
considered in this category. The process begins externally and may continue 
all along the root surface, penetrating the dentine. If arrested, osteoid or 
eementoid tissue will return the contour of the tooth similar to its original 
outline. These teeth are usually devitalized and, if maintained, may be treated 
by root canal therapy. 


2. Deciduous Teeth.— 

A. Idiopathic type: These may be considered as similar to the permanent 
teeth. If observed soon enough before the destructive process has progressed 
to a state of perforation, these may be treated via a root canal, provided that 
the osteoclasts have their blood supply and nutrition stopped (one case success- 
ful out of five tried). 

B. Infected type: Chronic inflammation will develop with increased round- 
cell infiltration. Granulomatous tissue will form, even with invasion of epithe- 
lium. Further tissue will break down until the whole pulp and eventually 
the periodontal membrane will be involved. During this osteoclastic action, 
bone of a cementoid or osteoid variety will also be deposited. 

C. Post-pulpotomy type: In cases where there is too much infection, 
trauma, or strong medication with large necrotic areas, a sear or calyx of 
secondary dentine may develop and even seal off the stump of the root canal. 
However, the picture of chronic inflammation remains, depending upon the 
phagocytic action within the pulp, integrity of the tissue, and the result of 
the proteolytic activity, superimposed upon the primary resorptive and repair 
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»oeess. It may be some time before this process becomes evident either clini- 
lly or in a roentgenogram. Osteoclastic action progresses to the point where 
will even resorb the calyx. 

Despite osteoid deposition, the whole pulp will become involved until 
ther the periodontal membrane is invaded or perforation occurs. By the 
ie this process is evident, treatment by root-canal is rarely feasible. This 

be treated only by proper diagnosis and preventive root canal therapy. 

Internal resorption is either more common or more frequently diagnosed 
an heretofore. The etiology of the idiopathic type is unknown except for a 
sible eoineidental association with radioactive material and/or traumatic 
‘lusion. 

No reports discuss deciduous teeth from the standpoint of internal root 
sorption. 

Irregular resorption is associated with the pathologie process of caries and 
ilpal involvement when allowed to progress. With the popularity of the 
ilpotomy techniques and increased surgery on the pulp itself, resorption of 
e decalcified tissues from within at the expense of the dentine oceurs. Osteo- 
asts are usually seen where bone and tooth substance are being dissolved and 
requently are found in deep recesses in tooth structure. When absorption of 

the tooth ceases in a particular location, the osteoclasts disappear, most of 
them apparently becoming osteoblasts or reticular cells, depending on the type 
of stimulus. 

Adams, in his elassie description, said that following an aseptic pulpotomy 
the stump is covered with a sterile, nonirritating capping. Tissue fluid will 
infiltrate and polymorphonuclear cells will begin to accumulate in and around 
the injured tissue. This is the normal reparative reaction to traumatized 
wounds. These white blood cells, which characterize an acute inflammatory 
reaction, with the assistance of other cells and antibodies dispose of the debris 
and overcome the low-grade infection that may be present. Fibrin will form 
in the area. Fibroblasts will proliferate and sear formation will begin. As 
a part of the healing process, the pulp will begin the formation of secondary 
dentine, if not too severely injured. A different reaction may take place if 
a strong irritating drug is placed in contact with the pulp stump or if infection 
overcomes the healing process. There will be an increase in round-cell infiltra- 
tion characteristic of chronic inflammation and, instead of scar tissue calyx 
of secondary dentine forming on the stump, more and more tissue will break 
down and chronie pulpitis will develop. This destructive reaction soon involves 
the whole pulp and eventually the periodontal membrane. 


Summary 


1. Internal resorption was classified and differentiated in both permanent 
and deciduous teeth. 

2. The relationship between pulpotomy procedures and internal resorp- 
tion was diseussed as an etiological factor. 
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3. Recalcification of resorption was demonstrated. 
4. Increasing frequency of internal resorption was noted. 
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PULP ABSCESS ASSOCIATED WITH ACTINOMYCES 


Vicrorino G, Vitis, D.D.S., M.S.D., MANILA, PHILIPPINES 


APPLETON! cited several investigators who have isolated, by cultural 
A method, strains of pathogenic actinomycetes from the pulp, root canal, 
d periodontal tissues. He-also mentioned that Euler and Meyer had demon- 
strated, in 1927, the presence of an actinomycotic lesion in the pulp. Quite 

ecently, Hardwick and Newman? have also shown the presence of actinomyces 
type organisms in a closed pulp abscess. From the available literature con- 
sulted, it would seem that reports on actinomycotic lesions in the pulp are 
quite few. It is on this account, therefore, that the present case is reported. 
Besides, it seems that fungous infection in the pulp is of some significance to 
pulp and root canal treatment. 


Case Report 


In the course of our routine examination of decalcified sections of teeth, 
we came aeross sections from a particular carious molar with pulp abscess, 





Fig. 1.—Section showing caries in the primary dentine (pd) and secondary dentine (sd), 
fungus colony (fc) and pulp abscess (ab). Note the presence of the micro-organism in the 
center of the abscess. (Magnification, x50; reduced \%.) 
in the center of which we observed a microorganism which appears to be a 
type of actinomyees. Fig. 1 shows a section revealing caries in the primary 





“ ress the Department of Oral Histology and Pathology, College of Dentistry, University 
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A. B. 


Fi —A, Another section of the same specimen showing the extent of the inflammatory 
condition. aNote the formation of the abscess (ab) at the center of the lesion and the presence 
of the micro-organism in the center of the abscess. (Magnification, x50; reduced %.) B, A 
higher magnification of the abscess area. Note the presence of the microorganism with its 
radiating filaments characteristic of ray fungus or actinomyces. Notice may be made also 
of the predominating polymorphonuclear leukocytes. Close to the microorganism, the leukocytes 
are undergoing destruction and liquefaction. (Magnification, about 500; reduced \.) 





Fig. 3.—Another section showing osteoclast-like bodies (0) generally found at the peripheral 
portion of the actinomycotic lesion. (Magnification, x120; reduced %.) 
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| secondary dentine, colonies of fungi close to the wall of the pulp chamber, 
id an abseess in one pulp horn. It may be noted that a type of actinomyces 
present in the center of the abscess surrounded by a liquefied area or pus. 
ie, 2, A shows another section with the same type of microorganism in the 
nter of the abseess surrounded by pus. A higher magnification of this organ- 
» is shown in Fig. 2, B. Morphologically, the organism is a type of actino- 
ces with its characteristic radiating filaments. It may be noted that the 
udate cells are predominantly polymorphonuclear leukocytes, indicating that 
ie lesion is an acute one. Notice may be made also of the exudate cells close to 
e organism which are undergoing destruction and liquefaction or pus forma- 
on, indieating that the organism is of the pathogenic type. In some areas of 
ic abseess (Fig. 3), we noticed structures resembling osteoclasts in morphology 
ind staining reaction. In our observation, they seem to arise from the endo- 
helial cells of the blood vessels involved in the lesion area. 


Comment 


Actinomyees-like bodies are commonly encountered in pulps undergoing 
inflammatory changes or necrosis. This is particularly true in pulps exposed 
to the outside as a result of caries. In most cases, however, they seem to be 
mere contaminants, as they do not provoke reaction of the pulp cells. This is 
the first time that we have observed what we believed to be an actinomycotic 
lesion in the pulp. It is similar to those which we have observed before in 
actinomycosis of the jaw.* The only difference is that, in the latter, there were 
several masses of epitheloid tissues apparently attacking the microorganism. 
In the former, we are not sure whether those bodies resembling osteoclasts, 
which we believed to be derived from endothelial cells, functioned in the same 
manner as the epitheloid cells. 
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Endodontics 


ENDODONTIC TREATMENT OF THE MANDIBULAR FIRST MOLAR 


A. NoRMAN CRANIN, D.D.S.,* anp SAMUEL L. Cranin, D.D.S.,** 
BRooKLyn, N. Y. 


ged authors have emphasized the inestimable importance of the man- 
dibular first molar tooth..* It is the cornerstone of the dental arch; it 
maintains proper maxillomandibular relationships, and it preserves correct 
mesiodistal and inferosuperior positions of all teeth adjacent and opposed 
to it. 

Despite the fact that the value of the first molar is so well established, 
it is the most commonly lost tooth. The loss of this tooth, especially its early 
removal, leads to permanent crippling of the masticatory apparatus (Fig. 1). 
This article is presented to illustrate a method of treatment of seriously in- 
volved first molars. It is written to encourage more practitioners to under- 
take cases such as those presented herein. Certainly, pulp canal therapy can 
be a rewarding operation to both patient and doctor. Although the efforts 
expended on seemingly hopeless teeth are fraught with trouble, pain, and 
trauma, these problems seem ephemeral when the advantages of retaining 
the tooth become manifest. 

Among the criteria to be considered before undertaking such treatment 
are the age and health of the patient, the bone support and strategic value of 
the afflicted tooth, and the operability of the canals. Since all the illustrative 
cases included in this article had elements which caused them to be considered 
questionable, treatment was undertaken with patients aware of all contin- 
gencies. 

Conservative therapy can be effective if meticulous technique is employed. 
Despite the fact that root end curettage was not practical, the treatment of 
these teeth was completed successfully under conditions which ordinarily 
would have required apicoectomy.’ Many workers have stated that the most 
important phase of endodontic treatment is the mechanical débridement and 
cleansing of the canals.“ * None of the cases presented were treated with 
locally instilled antibiotics. The oldest one was completed four years ago; 
the most recent was finished five months previous to the preparation of this 
article. 





From The Unity Hospital, Brooklyn, New York. 
*Assistant Attending. 
** Associate Attending. 
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The clinical and diagnostic pictures which these patients presented are 
‘yen in tabular form in Fig. 2 for comparison of the accompanying symptoms 
id signs. 

In each instance, the etiology is clear: carious involvement of the dental 
ip. Clinical findings also had much in common. Patients suffered from 
alaise, elevated temperatures, marked pain, and cellulitis. Roentgeno- 
aphically, there were areas of periapical rarefaction, interradicular (bifur- 
ition) involvement, and cemental necrosis. According to Cahn,‘ the rarefied 





Fig. 1. 


osseous areas shown in the accompanying radiographs are due to hyperemic 
deealeification. This is a readily reversible pathologie process which is cor- 
reetible by the elimination of the infection source. In each instance it will 
be seen that prompt recalcification of the intact medullary matrix is effected. 


Case Reports 


Case 1.—The patient, a 12-year-old, well-developed, well-nourished white boy, pre- 
sented the signs and symptoms noted in Fig, 2. He had noticed a fullness of the cheek 
two days before, but had attributed it to a blow received in a football game. On the day 
he was first seen, he awakened with great pain, swelling, and trismus. After a diagnosis 
of acute dentoalveolar abscess was made, incision and drainage in the left buccal sulcus 
were performed under general anesthesia. The pulp chamber was opened through the 
occlusal surface. Penicillin, 800,000 units, was injected intramuscularly. A beechwood 
creosote treatment was sealed into the pulp chamber, Three days of parenteral anti- 
biotic therapy brought a remission of constitutional symptoms, Forty-eight hours later, 
No. 2 Kerr files were introduced into the canals, after which formocresol dressings were 
inserted. Four more visits were required to complete the sterilization. Canals were grad- 
ually widened, using a proprietary organic tissue solvent, Dry formocresol points were 
used between visits. The canals were filled with silver points and silver cement (mesio- 
buceal and mesiolingual) and gutta-percha points and chloropercha-Mynol (distal).* Four 
months later, when it was ascertained that the result was successful, the final restoration 
of the tooth was completed (Fig. 3). 


Case 2.—This patient, an 11-year-old, well-developed, well-nourished white girl, was 
referred with the chief complaint of pain and swelling of the right lower mandible. 
Examination revealed an acute dentoalveolar abscess of the right permanent first molar. 
When the buceal gingiva was palpated, exquisite pain was elicited and some thick, foul- 
smelling exudate was expelled from the crevice. After the pulp chamber was opened, the 
patient experienced immediate relief. Beechwood creosote and iodine were sealed into 





*Chloropercha-Mynol is a creamy paste mixture prepared in the authors’ offices at the 
time of pulp canal filling. It consists of baseplate gutta-percha, chloroform, eugenol, creosote, 
thymol, iodoform, bismuth substrate, zinc oxide, and rosin. 
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ENDODONTIC TREATMENT OF MANDIBULAR FIRST MOLAR 


Fig. 3.—Case 1. 
Fig. 4.—Case 2. 
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the tooth and seventy-two hours later, when therapy was resumed, No. 1 Kerr reamers 
were introduced halfway down the length of the canals. Some débridement was carri, 

out and formocresol dressings were inserted. At the third visit No. 2 reamers and files 
were introduced to the apices, and chlorinated soda was employed. Two further visi: 
were devoted to enlarging the canals, which were finally filled with gutta-percha point: 

and chloropercha-Mynol. This patient was observed for several months, and when success 
seemed assured the final restoration was constructed (Fig. 4). 


Case 3.—This patient, an 18-year-old student nurse, complained of pain in a lowe: 
left molar tooth. Examination revealed a well-developed, well-nourished young woma: 
in no acute distress, with pain caused by the mandibular left first molar tooth. Roent- 
genographically, there appeared to be two large periapical radiolucent areas, as well as 


apical resorption, 


Fig. 5.—Case 3. 


Fig. 6.—Case 4. 


During the first visit, the pulp chamber was opened and beechwood creosote and 
iodine were inserted as a dressing. Twenty-four hours later the patient had a soft, non- 
tender swelling of the cheek. Temperature was normal. Penicillin, 800,000 units, was ad- 
ministered intramuscularly, and proper home care was prescribed. The following day the 
patient complained of great pain. Her swelling had become firmer, and rectal tempera- 
ture was 102° F. There were many tender palpable cervical lymph nodes. She was ad- 
mitted to the Nurses’ Infirmary of The Mount Sinai Hospital, Meperidine, 75 mg. every 
four hours, was prescribed for pain, The following morning she developed severe urti- 
earia. Penicillin therapy was discontinued, and Meticorten was administered by mouth. 
The pulp chamber was opened and some drainage was established. Two days later tetra- 
cycline, 250 mg. four times daily, was prescribed. After four days this caused complete 
remission of all symptoms, Local therapy was then resumed, Four visits were spent 
preparing the canals, and formocresol was used as the dressing. The canals were filled 
with chloropercha-Mynol and gutta-percha points. Three months later a cast crown re- 
stored the tooth to function (Fig. 5). 


Case 4.—A 14-year-old, well-developed, well-nourished schoolgirl was referred to 
-our office with the chief complaint of a swollen and painful ‘‘gum.’’ Examination re- 
vealed an acute dentoalveolar abscess involving the mandibular left first molar. It was 
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d by a mesial carious exposure of the pulp. The carious area extended sub- 
vally to the alveolar erest. The pulp chamber was opened and instructions were 

for home care until the local symptoms had abated. The caries were then removed, 
nesial gingival tissues were cauterized, and a copper band was fitted and cemented. 
sote and iodine was then sealed into the pulp chamber. The second treatment con- 
of partial reaming of the canals with No, 1 Kerr reamers. Formocresol dressings 
At the time of the third visit, No. 2 Kerr reamers and files were used with 
inated soda. Forty-eight hours later, the patient presented a recurrence of pain and 
ing. She had an oral temperature of 100.8° F, Aqueous penicillin, 600,000 units, 
siven intramuscularly and home care was outlined for her. When the tooth was 
ed, purulent drainage was noted. The canals could not be dried, even by repeated 
ment of absorbent points, Formocresol was sealed into the canals. Forty-eight hours 
_ when the seal was removed, the exudative phenomenon was much diminished. Fever 
local symptoms had abated. Three more visits were required for enlargement of the 
ls and sterilization. The canals were filled with chloropercha-Mynol and gutta-percha 
Four months later the copper band was removed and a cast crown was constructed 


used, 


mplete the restoration (Fig. 6). 
Summary 


Four eases of acute dentoalveolar abscess of the mandibular first molar 
tooth in youthful patients are presented. 

A chart of pertinent symptoms (Fig. 2) is included to facilitate an over- 
all ease evaluation. 

Each ease presented was considered to have a hopeless or questionable 
prognosis at the time of treatment. 

Results, both clinical and roentgenographic, appear to be satisfactory. 


The oldest case is now four years old. 
Conservative therapy may be recommended in such cases. Mechanical 
débridement, rather than chemotherapy, is to be stressed for successful results. 


Conclusions 


Despite questionable prognoses in severely abscessed mandibular first 
molars, root canal therapy may be employed successfully in their treatment. 
Apical necrosis, periapical rarefaction, interradicular osteolysis, and hyper- 
emie decalcification need not discourage the conscientious operator. Remin- 
eralization can be eneouraged by following the tenets of sound endodontic 
procedure. 
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ACUTE PERIAPICAL NECROSIS FROM ARSENICAL PULP 
DEVITALIZER 


Case Report 


Morris M. Guasser, D.D.S., Boston, Mass. 


FEMALE patient, aged 50 years, was referred for consultation concerning 

agonizing pain of the upper right first premolar. Her dentist explained 
that the pulp became exposed during operative preparation for a bridge abut- 
ment. He then attempted extirpation of the pulp. Due to lack of complete 
anesthesia, total extirpation was postponed. Meanwhile, an arsenical paste 
was placed in the pulp chamber and in contact with the remaining portions of 
the shredded tissue in the canals. After several days of continuous discomfort, 
further efforts were made by the dentist to remove the remaining pulp. This 
ended in failure; the patient developed agonizing pain. Consultation was 
then arranged by her dentist for the purpose of root canal therapy, inasmuch 
as the tooth was needed for a bridge abutment. 

On examination, the gingival tissues were found inflamed and edematous. 
The tooth was extremely painful to the slightest touch and it was only slightly 
mobile. Having been prepared for a crown, traumatic occlusion was not a 
factor, since the tooth was in infraclusion. 

Examination of the pulp canal with a cotton absorbent point revealed 
that there were some vital fibers still remaining. However, in view of the 
highly inflamed gingival tissues and periodontal attachment, it was decided to 
reduce or control this phase before attempting further preparation of the 
canals. 

A surgical cement pack was molded around the offending premolar and 
the gingiva which was first covered with an analgesic paste. Codeine, 0.5 gr., 
to be taken every three to four hours was prescribed. This relieved the pain 
and the patient became more tractable. The pack was changed daily for two 
days, as total fixation was impossible due to the lack of adjoining teeth for 
retention and the sedative cream was needed as a local analgesic. 

The gingival tissues rapidly became normal in color and local inflamma- 
tion was reduced within forty-eight hours of therapy. However, the offending 
premolar was exquisitely tender to touch, even after seventy-two hours of 
palliative dressings. Early in the morning of the fourth day, the patient 
telephoned that the surgical pack had come off during the night and that the 

‘pain was excruciating, although still limited to the area of the premolar and 
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immediate anatomic structures. Swelling for the first time became an ad- 
onal problem. The patient was immediately hospitalized for extraction of 
premolar. 

Impression.— Although the dentist who referred her explained that the 
enical paste was removed from the pulp chamber, it became apparent that 
e of this poisonous arsenical cream had been left in the root canal. 

During the attempted extirpation of the pulp and preparation of the root 
als, the arsenical paste must have been inadvertently forced into the apical 

of the canal, where it remained. The saliva and tissue fluids reaching 
s poison through the opened root canals and coming into contact with the 
vival tissues produced the chemical gingivitis. 

The arsenical paste within the apical end of the canal also produced chem- 
| trauma of the periodontal attachment and the bone, with the resulting 
\lition of aeute periapical necrosis. 


Discussion 


One must be fully aware of the dangers inherent in the use of arsenical 
poisons. Arsenie is never self-limiting and even the very smallest amount 
used must be removed in toto; otherwise grave danger to the patient will be 
engendered. Although the use of arsenical paste is dangerous if used un- 
wisely, it still has a useful purpose in dentistry. However, with the use of 
more profound anesthetic solutions such as lidocaine hydrochloride, the re- 


moval of pulps should be possible with freedom from pain. We all encoun- 
ter cases in which a pulp will not become entirely anesthetized, no matter 


how much of the anesthetic agent is used. This is especially true in the ex- 
tirpation of molar pulps. When a pulp has failed to become anesthetized by 
block or infiltrative anesthesia, an effort should be made to anesthetize it with 
lidocaine by direct infiltration into each root canal. 

If arsenical paste is to be used at all, the amount need not exceed the size 
of a pinhead. This must be placed in the pulp chamber only, and in contact 
with the viable pulp for not more than three to six days. When the pulp 
chamber is entered again, the particle of arsenic should first be removed care- 
fully before any exploration is attempted. 
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Professional News Items 


American Institute of Dental Medicine 
Case History Service 


The Institute continues to offer case histories from the broad field of dental medicine 
for the year 1956-57. These will include original 35 mm. Kodachrome slides of the oral 
condition, pertinent laboratory findings, medical background, roentgenograms, photomicro 
graphs, diagnostic criteria, and whatever else may be indicated in each individual case, 
with a ‘‘general discussion’’ of the disease. A loose-leaf binder and matching Koda- 
chrome slide box will be furnished to each participant. The fiscal year of the Institute 
begins October 1. 

Anyone subscribing to this Case History Service is entitled to full membership in 
the American Institute of Dental Medicine. Members of the A.D.A. or A.M.A., or their 
foreign equivalents, are eligible to apply. Due to the great demand for this service, it is 
recommended that those who are interested subscribe at an early date for assured and 
immediate delivery. 

For further information, address all communications to the secretary, Mrs. C. 
Novembri, 2240 Channing Way, Berkeley 4, California. 


American Academy of Oral Pathology 
The following spring events of the Academy are announced: 


The Fellowship Examination .~. - .=- « = - «+ = April 6, 1957 
(Room 301, Armed Forces Institute of Pathology) 

PE I ne > ae el ee ee oe oS April 6, 1957 
(Flower Room of Hotel Woodner, Washington, D. C.) 

Executive Committee Meeting - ~ ~ -~ - ~ April 6, 1957 
(Headquarters Suite, Hotel Woodner) 

The Annual Session ~ ~ -~ ~ ~ -~ - 7 April 7, 1957 
(Hotel Woodner) 

Tee COR eS es a SS we ee we April 8, 1957 
(Room 252, Armed Forces Institute of Pathology) 

The annual session will begin at 9 a.M. in the ‘‘Top of the Park Room”? of the Hotel 
Woodner. The Program Committee, consisting of Drs. Tiecke, Large, and Waldron, has 
arranged an interesting program. The following are some of the subjects scheduled for 
presentation: 


Lympho-Epithelial Lesions of the Nasopharynx. Commander Henry H. Scofield, DC, 
USN, Naval Dental School, Washington, D. C. 

Reactions of the Pulp to Ultrasound. Harold Stanley, National Institutes of Health, 
Washington, D. C. 

Tissue Culture of Odontogenic Epithelium. H, B. G. Robinson, Ohio State Univer- 
sity, Columbus, Ohio. 

Lymphoid Lesions of the Salivary Glands. Surindar Bhaskar, Armed Forces Insti- 
tute of Pathology, Washington, D. C. 
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Malignant Lymphomas. Robert Lukes, Armed Forces Institute of Pathology, Wash- 


ington, D. C. 
Amyloid Disease. Lester R. Cahn, Columbia University, New York, N. Y. 
Enostosis. Myron Aisenberg, University of Maryland, Baltimore, Md. 
Multiple Primary Carcinoma. Irving Myer, Springfield, Mass. 
(he Oral Pathologist and a Biopsy Service. Colonel Joseph L. Bernier, Armed 
Forces Institute of Pathology, Washington, D. C. 
annual session will conclude at 4 P.M., to be followed by the President’s Reception also 
e Hotel Woodner. 
The Symposium will begin promptly at 9 a.M. in Room 252 of the Armed Forces Insti- 
of Pathology. Dr. Lauren V. Ackerman will moderate the session on ‘‘ Intraoral Epi- 
ial Malignancies. ’’ 


American Board of Oral Medicine, Inc. 


The Board will hold its first examination for certification at Boston, Massachusetts, 
May 30, 1957. The examination will be conducted by the Board at Tufts University, 
School of Dentistry. 

For further information, write Dr. Lester W. Burket, Secretary, American Board of 


Oral Medicine, Ine., 4001 Spruce St., Philadelphia 4, Pennsylvania. 


Frank E. Bunts Educational Institute 


The Frank E. Bunts Educational Institute, affiliated with the Cleveland Clinic 
Foundation, will present a course entit!ed ‘‘Medical Progress and Its Relationship to 


Dentistry’? on Mareh 13 and 14, 1957. This course will be of interest to practicing den- 
Reservations may be addressed to the Registrar, 2020 


tists. Registration fee is $15.00. 
Kast 93rd St., Cleveland 6, Ohio. 


Veterans Administration Medical Teaching Group Hospital 


The Veterans Administration Medical Teaching Group Hospital of Memphis, Tennes- 
see, announces that two rotating dental internships and one residency in prosthodontia 
will be available for the year beginning July, 1957. 

Information and application forms may be obtained from the Chief of the Dental 
Service, Veterans Administration Medical Teaching Group Hospital, Memphis, Tennessee, 


University of Pennsylvania School of Dentistry 
The following courses are designed for general practitioners: 


Complete Denture Prosthesis. March 11 to 16, 1957. M, M. DeVan. 

Complete Denture Prosthesis. March 18 to 23, 1957. Victor Lucia. 

Endodontics. April 22 to May 3, 1957. Louis I. Grossman. 

The Mandibular Third Molar. April 1 to 6, 1957. P. Philip Gross. 

The Eighth Mid-Atlantic States Conference in Dentistry. ‘‘Diagnosis and 
Treatment Planning.’’ Buck Hill Falls, Pennsylvania. April 14 to 19, 
1957. Lester W. Burket. 

Clinical Oral Pathology. Thursday evenings, March 7 to May 23, 1957. D. 
Walter Cohen and Lionel Gold. 

Surgical Pathology. Tuesday evenings, March 5 to June 18, 1957. Lionel Gold. 
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For further information concerning these courses, please communicate with Pos 
graduate Courses, University of Pennsylvania, School of Dentistry, 4001 Spruce § 
Philadelphia 4, Pennsylvania. 


University of Texas Dental Branch 


A five-day postgraduate course in maxillofacial surgery will be given Monday throug! 
Friday, April 22 to 26, 1957. Lectures, seminars, and demonstrations on diagnosis ani 
treatment of fractures, neoplastic diseases, and developmental deformities will provide th: 
subject matter. 

The guest essayist will be Dr. Stanley Lane, Chief of the Head and Neck Service 
Albert Einstein Medical Center, New York City. Dr. Edward C. Hinds, D.D.S., M.D.. 
Bertner Professor of Surgery, and staff of the University of Texas Dental Branch wil! 
conduct the course. 

Attendance will be limited. The tuition is $125.00, of which $50.00 must accom 
pany the application, the balance payable on registration. The Dental Branch reserves 
the right to cancel the course if necessary, in which case the tuition fee will be refunded. 

Please reply by April 9, 1957, enclosing tuition, to: Dr. Sumter Arnim, Director, 
Postgraduate School of Dentistry, University of Texas Dental Branch, P. O, Box 20068, 
Houston 25, Texas. 


University of Alabama 


The University of Alabama School of Dentistry announces the following refresher 
courses for March and April, 1957: 


March 2 and 3. Insurance, Investment and Estate Planning. A, Key Foster, 
Carl P. Heartburg, and Plato Britton. 

March 9 and 10. General Anesthesia Applicable to Dental Practice. Dr. James 
D. Jones, assisted by Drs. Thomas W. Jones and Charles A. McCallum, 

March 14. Income Tax Guidance. 8. Grady Fullerton. 

March 23, 24, and 25. Periodontology. Dr. William McIntosh. 

April 6, 7, and 8. Oral Roentgenology. Arthur H. Wuehrmann. 

April 11, 12, and 13. Partial Denture Prosthesis. Dr. Oliver C. Applegate. 


Loyola University School of Dentistry 
Postgraduate Division 


Another course in oral surgery will be presented March 11 through March 15, 1957. 
Instruction will be given by Joseph Kostrubala, M.D., D.D.S., Chairman of the Department 
of Oral Surgery. Tuition for the course is $300.00, and attendance is limited to eight. 

For further information, contact Chairman, Postgraduate Division, Loyola University 
School of Dentistry, 1757 West Harrison St., Chicago 12, Illinois. 
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The Physiologic Foundation of Dental Practice. By L. L. Langley, A.B., M.A. 

Ph.D., LL.B., and E. Cheraskin, A.B., M.A., M.D., D.M.D. Second edition. 

St. Louis, The C. V. Mosby Company, 1956. 587 pages, 192 illustrations. 

Price, $9.75. 

In any of the techniques utilized by the dentist, it is essential that he 
understand not only the mechanies of the part but the physiology and the 
tissue changes which occur in the disease at hand. Consequently, the denta! 
student must regard the preclinical sciences as an important phase of his in- 
struction. The authors of this text have presented the whole field of physi- 
ology extremely well. They have directed the text to the dental student, 
need that has been sadly neglected in the past. Thus, dental examples, ap- 
plication, and illustrations are utilized throughout. This second edition has 
kept the same order as the original presentation. 

The reviewer feels that not only can this be used as a text for the dental 
student in the course in physiology, but it also can be recommended to the 
practitioner who must review his preclinical sciences regularly so that he 
may keep abreast of the newer concepts of his profession. 


Zahnarztliche Chirurgie (Dental Surgery). By Joseph Andreas Kohler, Dr. 
med., Dr. med. dent. Second edition. Heidelberg, Alfred Hiithig Verlag, 
1956. 310 pages, 672 illustrations. Price, DM34.— 


This monograph concentrates on useful surgical techniques rather than 
a description of pathologic entities. It contains chapters on replantation of 
teeth, cysts, and odontogenic infections of the soft tissues and of the bones 
(osteomyelitis, osteitis, and periostitis). The surgical treatment of the perio- 
dontium and alveolar process comes next, followed by the excision of small 
benign tumors. ‘‘Intraoral Plastic Procedures’’ is an interesting chapter 
which ineludes ridge and suleus extension, as well as subperiosteal insert 
dentures. The surgical treatment of neuralgia and the relationship of the oral 
surgeon’s procedures to those of other dental specialists, especially the ortho- 
dontist and prosthodontist, conclude the contents of the book. 

The book is unusually well illustrated. Pen-and-ink sketches supplement 
the halftones to illustrate operative techniques. 

K. H. T. 


Kieferorthopadische Praxis (Orthodontic Practice). By Dr. Hugo Stockfisch. 
Heidelberg, Alfred Hiithig Verlag, 1956. 332 pages, 760 illustrations. 
Price, DM42.-— 


This is a monograph for the dentist practicing orthodontics. It describes 
orthodontic treatment on the basis of many ease studies. It not only takes up 
conventional methods, but also contains a section dealing with the newer 
methods utilizing plates, activators, impulsators, ete. The book is written in 
a practical manner, so as to be an aid to the student and a counselor to the 


experienced. 
x. &. fF. 


Die Gestaltung der Totalen Prothese (The Production of a Total Prosthesis). 
3y Carl Hiltebrandt, Dr. med. dent. Second edition. Heidelberg, 
Alfred Hiithig Verlag, 1956. 74 pages, 33 illustrations. Price, DM6.— 


; This monograph was written for the practitioner of dentistry. The meth- 
ods of the author are based on a physiologic knowledge of the masticatory 
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ratus. The first chapter discusses the functioning of the mandibular 
+ during mastication. The second chapter describes the determination of 
oeelusal plane of the edentulous jaws. The third chapter deals with the 
-e of the anterior teeth. Chapter 4 discusses the arrangement of the teeth, 
Chapter 5 the functioning of full dentures. 

Re ie Fe 


logie der Zahn Karies (Biology of Dental Caries). By Dr. Med. Th. Lam- 
mers and Pharmacist H. Hafer. Heidelberg, Alfred Hiithig Verlag, 1956. 
264 pages, 19 illustrations. Price, DM16.— 


Taking the point of view that dental caries, being a disease which affects 
to 100 per cent of the population, is a great health problem, it therefore 
iands the interest of both clinical and experimental dentistry and medi- 

The book opens with a chapter on the epidemiology of caries. A dis- 

‘sion of nutrition and earies follows. General influences on caries are taken 

/ next, after which the nature of the carious lesion is described. The in- 

ence of the saliva and its various components and enzymes are given prom- 

inent consideration. After taking up endogenous influences, the main part 

of the book eoneludes with the individual dentist’s responsibility in caries 

prophylaxis. An appendix discussing chemical and biochemical tests for 

saliva examination, as well as bacteriologic methods of examination, follows, 
with dietary instruction to prevent dental caries. 

} a ol 


4 
.) 


Chirurgie des Glandes Salivaires (Surgery of the Salivary Glands). By Henry 
Redon. Chirurgiendes Hopitaux de Paris, 1955. 281 pages, 77 illustra- 


tions. 


This monograph deals with trauma of the parotid region and tumors of 
the parotid gland, as well as inflammations and dystrophies. The author bases 
his conelusions on about 500 tumors and pseudotumors of the parotid gland 
that he has seen during the last fifteen years; of these, he or his associates 
have operated on at least 450. There are also chapters devoted to the surgery 
of the submaxillary gland and to the smaller salivary glands. All the excised 
glands have been earefully studied by Professor Jacques Delarue of the In- 
stitute Gustave-Roussy. A good bibliography is included. 

"© A 





Abstracts 
of Current Literature 


MALIGNANT ORAL TUMORS 


Radiotherapy in the Management of the Cancer Patient. G. H. Fletcher. Postgrad. Me! 
17; 490, June, 1955. 


Squamous-cell carcinoma of the oral cavity is a serious disease which, if not treate:| 
radically when first diagnosed, will be fatal. The patient has one chance for cure, namely, of 
the first operation. Consequently, there is no minor procedure of use in the treatment of 
cancers of the oral cavity. 

Early tumors of the tongue, floor of the mouth, and buceal mucosa can be treated 
by irradiation, which will result in a high cure rate and excellent preservation of func 
tion. 

Tumors situated in the floor of the mouth or the gingivae, which invade the bone, 
are best treated by surgery. 

T45C. 
CLINICAL AND LABORATORY RESEARCH 


Determination of Hydrogen Ion Concentration in the Mouth—A Comparison of the Glass, 
Antimony, and Quinhydrone Micro-electrodes. G. Charlton. Australian Dent. J. 
1: 228, August, 1956. 


Three types of micro-electrodes for the determination of hydrogen ion concentration, 
glass, antimony, and quinhydrone were compared on the basis of their ability to give 
accurate results when placed in buffers and various biologic materials. It was found that 
in certain standard buffers all three electrodes gave results which were in good agreement 
but, when placed in biologic materials, only the glass and quinhydrone electrodes gave 
readings which were in fair agreement; the antimony electrode gave readings which 
were, in some cases, considerably different from those obtained with the glass and quin- 
hydrone electrodes. From this work, it was concluded that the micro-glass electrode is 
the most accurate for use in the mouth. A micro-glass electrode for hydrogen ion deter- 
mination is described by G. Charlton in the Australian Dental Journal 1: 174-176, June, 
1956. 

A. J. A. 
MISCELLANEOUS 


On Being a Witness. Morris Fishbein. Postgrad. Med. 17: 105, January, 1955. 


After one is qualified as an expert witness in a case, the expert should maintain 
the poise and dignity of a professional man. 

The following suggestions are offered: 

“Answer the question briefly and succinetly; do not lecture to the jury.” 

“When your attorney objects to a question of the opposition, wait calmly and 
silently until the controversialists get the matter settled by the judge.” 

“Do not quarrel with the attorneys—particularly your own—and certainly never 
with the judge.” 

“Stay away from percentages or mathematical ratios in conclusion unless prepared 
then and there to document them absolutely.” 

“Above all, speak simply and clearly!” 

tT. 4. ©. 
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Operative Oral Surgery 


BLEEDING FROM DEFICIENCY OF PLASMA THROMBOPLASTIN 
ANTECEDENT (PTA) COAGULATION FACTOR 


Report of a Case 


RoNALD F. STEGELSKE, D.D.S.,* Ropert J. Gores, D.D.S.,** 
Marcaret M. Hurn, M.S.,*** anp CHARLES A. OWEN, JR., M.D.,**** 
RocHESTER, MINN. 


HIS is the report of a case of a rare hemorrhagic disease known as “ plasma 
thromboplastin antecedent deficiency’’ or ‘‘PTA deficiency.’’ Few cases 
of this disease have been recorded in the literature since the initial report, in 
1953, by Rosenthal and associates.'. The disorder often is discovered after 


dental extraction. 
Case Report 


A 31-year-old white man who had psoriasis was seen in the Section of Dentistry and 
Oral Surgery at the Mayo Clinic in October, 1955, because of a history of two episodes of 
pericoronitis involving an unerupted lower left third molar. At that time, there was no 
acute infection involving the molar in question. 

Many factors in the patient’s past history indicated a bleeding tendency. Since 
childhood, he had experienced prolonged bleeding after each dental extraction. He had 
noted chronic swelling of the knees, which was diagnosed as recurrent hemarthrosis. His 
brother had died at 5 years of age from hemorrhage after tonsillectomy, and his mother 
and her sister also had bleeding tendencies. 


Examination.—Oral hygiene was satisfactory; even though some subgingival calculus 
was present, the mucosa of the mouth appeared healthy. The lower right first and third 
molars had been removed and the upper third molars were absent, The erupted teeth were 
in a good state of repair. Intraoral roentgenograms showed that the unerupted lower left 
third molar tooth was in a mesioangular, crown-to-cemento-enamel-junction position. Be- 
cause of the two previous episodes of pericoronitis involving this unerupted tooth, removal 
was advised. 

Results of general examination were essentially negative except for the cutaneous 
manifestations of psoriasis and roentgenologic evidence of psoriatic arthritis involving 
both lower extremities. 


: From the Mayo Foundation and Mayo Clinic. (The Mayo Foundation is a part of the 
Graduate School of the University of Minnesota.) 

*Fellow in Dentistry and Oral Surgery, Mayo Foundation. 

**Section of Dentistry and Oral Surgery 

**Research Assistant. 

****Section of Clinical Pathology. 
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Laboratory Studies.—Routine hematologic studies revealed that the erythrocytes a:. 
leukocytes numbered 4,500,000 and 7,900 per cubic millimeter of blood, respectively; hen 
globin measured 13.5 Gm. per 100 ml. of blood. The erythrocytic sedimentation rate w: 
14 mm. during the first hour (Westergren method). The V.D.R.L. flocculation test f 


syphilis was nonreactive. 





100 


| Adsorbed. 
| Platelets plasma 





(a) |Normal Normal Normal 
(b) | Normal Patient Patient 
(c) |Normal Normal Patient! 
(d) | Normal Patient Normal|| 











ie) 


8 
: 
3 
8 
g 
g 
8 
3 
S 
Oo 
; 
8 
s 
5 
< 
i. 


“ 
. 


Time in minutes 


Effect of various combinations of the patient’s plasma and serum on generation of 
thromboplastin. 


Fig. 1. 
The bleeding time was three 


Blood platelets numbered 240,000 per cubic mil‘imeter. 
Results of the 


minutes and the coagulation time of whole venous blood was ten minutes. 
Quick prothrombin-time test were normal; the concentration of prothrombin (two-stage test) 
was 89 per cent of normal. 

Special studies were done because of the personal and familial history of bleeding. 
Tests of plasma clotting time, consumption of prothrombin (Quick), and utilization of pro- 
thrombin (Brinkhous) yielded equivocal results. The Koller modification? of the Biggs and 
Douglas? thromboplastin-generation test demonstrated a distinct abnormality in both serum 
and plasma that, in the absence of circulating anticoagulant, furnishes strong presumptive 
evidence of a hemophilioid disorder of the PTA type (Fig. 1). 

Treatment.—The unerupted tooth was removed by the flap method, sectioning of the 
crown by the chisel technique, and elevation of the remainder of the tooth. General anes- 
thesia was induced by the intravenous administration of a 2.5 per cent solution of thiopental 
(Pentothal) sodium. The premedication was pentobarbital sodium, 1.5 gr., and atropine 
‘sulfate, 1459 gr., administered one-half hour before operation. The unerupted tooth was 


removed without difficulty. After removal of the tooth, Gelfoam was inserted in the 
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and a single interrupted gut suture was used to close the wound. The patient left 
erating room and returned to his hospital room awake and in good condition, with 
isual amount of postoperative oozing from the surgical site. 
Course.—Slight oozing was noted during the first night but by morning a clot ap- 

to have formed and bleeding had stopped. Approximately thirty hours after operation, 
se bleeding began from the operative site and the wound was reopened. The bleeding 
ently was originating at the apex of the bony erypt formerly occupied by the unerupted 

Oxycel was packed into the bony crypt and the flap was reapproximated and closed 
five double-thickness 000 interrupted silk sutures. This procedure resulted in complete 
| of the hemorrhage. The silk sutures were removed in five days, at which time a small 
toma was noticed over the region of the left retromolar pad. Slight oozing began on 
me day and continued for three days. A transfusion of 500 ml. of whole blood was 
, and all bleeding ceased within twenty-four hours. Healing then progressed rapidly. 


Comment 

Of the three generally accepted hemophilioid states, the one character- 
ized as plasma thromboplastin antecedent (PTA) deficiency is recognized 
least often. This is partly because of its apparent rarity and partly because 
the results of the simpler coagulation tests often are practically normal in 
this disease,* as they were in this case. Despite minimal alteration in coagula- 
tion, at least as manifested by today’s diagnostic techniques, the bleeding 
tendeney in PTA deficiency is potentially serious, since it usually becomes 
evident at th2 time of a surgical procedure. 

The mechanism of the clotting defect in PTA deficiency is not clear. The 


consensus is that clotting begins by means of an interaction between platelets 
and a series of plasma proteins, namely, AHG, PTC, and PTA. Deficiency of 
antihemophilic globulin (AHG) leads to hemophilia of the classie type, 
whereas lack of plasma thromboplastin component (PTC) gives rise to a 
hemophilioid state which is like the classic type clinically but distinet in its 
manifestations in vitro. 


The abnormality of coagulation designated as ‘‘PTA deficiency’’ may 
reflect lack of a third plasma protein (PTA) or perhaps it may represent sim- 
ply lack of both AHG and PTC. PTA apparently is transmitted by both males 
and females to their children as a dominant trait. Deficiencies of AHG and 
PTC oceur almost exclusively in the male and are transmitted as sex-linked 
recessives; a combination of the two diseases presumably would have the 
same genetic pattern, unlike that found in this patient. 

However, certain theoretic considerations favor the possibility of a paired 
lack of AHG and PTC. Plasma may be freed of its PTC by adsorption tech- 
niques, and normal serum loses its AIIG during the process of clotting; the 
ability of each of these reagents to correct the coagulation defect of the 
hemophilioid disorders is listed in Table I. The results actually observed in 
cases of PTA deficiency are those that might be anticipated from a lack of 
both the other factors. 

In Fig. 1, line a represents the rapid generation of thromboplastin from 

e normal constituents of adsorbed plasma, serum, and platelets. Line b indi- 
cates the ineffective reaction between the patient’s plasma and serum even in 
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TABLE I, Errect OF SERUM AND ADSORBED PLASMA ON COAGULATION DEFICIENCIES 














DEFICIENT CLOTTING COAGULATION ABNORMALITY CORRECTED BY: 
FACTOR ADSORBED PLASMA l SERUM 
AHG + 0 
PTC 0 + 
PTA 0 0 





the presence of normal platelets. Only modest improvement in the generation 
of thromboplastin occurred when normal plasma was added to the patient’s serun: 
(c) or when normal serum was added to the patient’s plasma (d). Since wi 
happened to be studying a patient with PTC deficiency at the same time, his 
adsorbed plasma and serum were compared with normal plasma and serum. 
Like normal adsorbed plasma, the plasma from the patient who had a deficiency 
of PTC exerted some corrective action on the clotting irregularity of the patient 
with a deficiency of PTA. However; Serum from the patient with a deficiency 
of PTC was completely ineffective. 

It is possible that a deficiency of a distinct hemophilioid factor (PTA) is 
present in some persons, and that a combination of AHG and PTC deficiencies 
may oceur in others. Cases of the latter condition have been described.* ° 

Regardless of whether PTA deficiency is a single or double deficiency, lack 
of this protein impairs initiation of clotting, namely, the generation of thrombo- 
plastin. The entire chain of the clotting reaction is thus retarded. In the see- 
ond, or cothromboplastic, step the plasma thromboplastin combines with a labile 
protein, a stable protein, and caleium. This product permits conversion of 
prothrombin to thrombin, and finally the thrombin activates the conversion of 
fibrinogen to the fibrin clot. 

The most significant factors in the diagnosis of PTA deficiency are the his- 
tory, the hereditary pattern, and laboratory confirmation. With facts presently 
available, the clotting scheme can be broken down into stages and the pathologist, 
by utilization of various tests, can diagnose the difficulty in many instances. In 
our experience, when the consumption and utilization of prothrombin are nor- 
mal or equivocal, the diagnosis can be obtained best by the thromboplastin- 
generation test. This test is not frequently required in ordinary routine prob- 
lems but, when used in appropriate cases, it has great value in locating the de- 
fect in the first stage of clotting. 

In correction of the hemorrhagic diathesis of patients deficient in PTA, 
whole blood or plasma is effective in replacing the missing factor. The blood 
apparently does not need to be as fresh as that required by the classic hemo- 
philiae. 

Summary 

A ease has been reported of the rare hemorrhagic disease known as plasma 
- thromboplastin antecedent (PTA) deficiency. Deficiency of this important 
plasma factor results in a hemophilia-like state. 




















Qywen, C, A., 
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[his case is of interest to practicing oral surgeons not only because it 
mstrates the importance of obtaining an accurate history from each pa- 

relative to bleeding tendencies, but also because it demonstrates the 
ssity of consultation with specialized medical colleagues concerning these 


but important problems. 
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A CLINICAL INVESTIGATION OF ADRENOCHROME 
MONOSEMICARBAZONE SODIUM SALICYLATE 


Rosert E, L. Perkins, D.D.S., M.S.D.,* Boston, Mass. 


Introduction 


DRENOCHROME monosemicarbazone sodium salicylate has been re- 
ported as being an effective systemic hemostatic in reducing capillary 
hemorrhage in oral surgery. If adrenochrome monosemicarbazone reduces 
capillary hemorrhage significantly, it may possibly assume an important role 
in oral surgery. The advent of such an effective hemostatic would be greatly 
welcomed in oral surgery. It is advisable, therefore, to conduct further elin- 
ical studies of adrenochrome monosemicarbazone sodium salicylate. A clinical 
investigation of this drug has been made, and the results obtained from this 
study are presented in this article. 


Chemistry 


Adrenochrome monosemicarbazone sodium salicylate is a molecular com- 
pound which is produced when adrenochrome monosemicarbazone combines 
with sodium salicylate. Adrenochrome is an extremely unstable oxidative 
derivative of adrenaline. The instability of adrenochrome has precluded its 


clinical application to any great extent. However, adrenochrome reacts with 
NH,.CONHNH,—semicarbazide to produce a more stable compound, adreno- 


stable product, but it is poorly soluble in water. It combines with sodium 
salicylate to produce a very stable and soluble substance, adrenochrome mono- 
semicarbazone sodium salicylate complex. For the sake of brevity, I have 
chosen its shorter nomenclature, Adrenosem Salicylate.t Adrenosem Salicylate 
is a very stable, soluble, reddish, synthetic complex. It is complexed with 
twenty-five parts of sodium salicylate to one of adrenochrome monosemi- 


-arbazone. 


Adrenosem Salicylate is available in an injection, a syrup, and a tablet 


From the Department of Oral Surgery, Tufts University. 

Thesis (condensed form) submitted to the Graduate School of Science and Arts of Tufts 
University in partial fulfillment for requirements of the degree, M.S.D. 
The Adrenosem Salicylate employed in this study was supplied through the courtesy of 
S. E. Massengill Company, Bristol, Tennessee. 
*Clinical Associate, Department of Oral Surgery, Tufts University. 
+Adrenosem Salicylate is produced by The S. E. Massengill Company, Bristol, Tennessee. 


monosemicarbazone. Adrenochrome monosemicarbazone is a very 


Pharmacology 


It may, therefore, be administered through the parenteral or the oral 
Adrenosem Salicylate is a hypertonic solution, and it should not be 
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vn intravenously. The deltoid and the gluteal muscles are the proper sites 
njection. A mild burning sensation is elicited at the site of injection. 
sensation is loeal, does not radiate, and subsides within five to seven 
! tes. 

Peroral doses of 15 ¢.c. of the syrup (7.5 mg.) one hour preoperatively 

intramuscular injections of 2 ¢.c. (10 mg.) twenty minutes prior to 
su very produce hemostatic effect. Intramuscular injection of 2 ¢.c. (10 mg.) 
on hour before surgical intervention, followed by a second injection of 10 
me. yields better results. Local hemostatie effects of Adrenosem Salicylate, 
wen injeeted into the submucous tissues of the oral cavity, are not produced. 
Pvsioperative bleeding and secondary hemorrhage are influenced to some 
desree by an intramuseular dose of 10 mg. Parenteral dose may be supple- 
mented with oral doses of 5 mg. every two hours until bleeding is completely 
arrested. The tablet and liquid forms produce better and faster results. 
Peele, in his elinieal study of Adrenosem Salicylate, reported that concomitant 
administration of vitamin K, heparin, or Diecumarol did not interfere with 
the action of Adrenosem and vice versa. 

Adrenosem Salicylate is rapidly absorbed by the tissues after parenteral 
administration. It enters the blood quickly and disappears in twelve hours. 
Adrenochrome monosemicarbazone passes through the kidney and the liver, 
where it isomerizes to trihydroxy-N-methylindole and the indole sulfa con- 
jugate, which are exereted by the kidney.’ 

Adrenosem Salicylate, when administered orally, is partially destroyed by 
the bacteria of the gastrointestinal tract. Escherichia coli and Bacillus freunditi 
exert destructive effects on the Adrenosem Salicylate.* 

Action.—Adrenosem Salicylate is a systemic hemostatie drug. It reduces 
capillary permeability, elevates capillary resistance, and corrects excessive 
capillary permeability.t| It may promote retraction and occlusion of severed 
capillaries. The mechanism of its action is not clearly understood. 

Adrenosem Salicylate does not alter any of the blood components.’ The 
salicylate constituent of Adrenosem Salicylate is merely a solubilizing agent 
and is present in quantities so small that it does not disturb the blood coagula- 
tion mechanism and has no significant physiologic influence on the body 
tissues. 

Adrenosem Salicylate is chemically related to adrenaline and its oxidative 
derivatives. However, it does not possess any significant sympathomimetic 
properties, according to studies of Derouaux*® * and Baeq.* Pulaski, Reichel, 
and Voorhees® did similar studies. Their findings did not reveal any altera- 
tions in the eardiae rate, arterial tonus, blood pressure, and pulse rate. 


Techniques and Procedures 


The patients for this study consisted of patients who attended the Oral 
Surgery Clinic of Tufts University School of Dental Medicine, and oral 
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surgery patients of the New England Medical Center Hospital. The patient. 
who were selected to receive Adrenosem Salicylate therapy were divided int: 
four categories—Groups A, B, C, and D. 

Group A.—Group A was comprised of patients who received careful hema 
tologie studies and physical examinations. The various blood tests that might 
reveal any anomaly in the coagulation mechanism were performed. Bleeding 
time, coagulation time, clot retraction time, prothrombin time, capillary 
fragility, and platelet count were determined. Physical examinations included 
an investigation of oral and systemic conditions. 

Bilateral and identical surgical operations were performed on patients 
in Group A. Surgical procedures were executed in opposite quadrants of the 
same jaw. All surgical operations in the two opposite quadrants were identical 
in nature. However, minor difficulties developing from slight variations in 
bony architecture and dental anatomy were unavoidable in a few cases. Such 
difficulties, naturally, created a difference in operating time. Operating time, 
therefore, was accurately recorded for each surgical procedure. Proper con- 
sideration was given to the time element. Surgical operations were divided 
into two procedures. Procedure I was performed in the absence of Adrenosem 
Salicylate. Procedure II was accomplished after Adrenosem Salicylate therapy 
had been instituted. 

Each member of Group A received 15 ¢.e. (7.5 mg.) of the syrup Adrenosem 
Salicylate, and 2 ¢.c. (10 mg.) of the injection form. The peroral dose was 
given one hour before surgical intervention. The parenteral dosage was ad- 
ministered intramuscularly twenty minutes prior to surgery. 

Blood loss during surgical procedures I and II was determined by a 
volumetric method. A 500 ¢.c. aspirating jar equipped with a clear plastic 
tube and a glass aspirator tip was employed as a collecting vessel for the blood 
lost during surgery. A known volume of a 2 per cent citrate solution was 
used to clear the suction tube and the aspirator tip. 

The total volume of fluid in the collecting jar was recorded. The amount 
of blood lost was determined by subtracting the volume of citrate solution that 
was used from the total volume of mixture. 

The fluid collected during surgical procedures was vibrated to produce a 
homogenous mixture. The amount of hemoglobin in the mixture was measured 
by the alkaline hematin method, using a Bausch and Lomb photoelectric 
colorimeter with a 550 millimicron filter. The following formula was used to 
express the amount of hemoglobin lost per 100 ml. of fluid: 

Hemoglobin loss in 
grams per 100 c.c. of 


‘ r , : mixture 
Hemoglobin loss in grams per cubic centimeter = 100 





Total hemoglobin loss in grams = Hemoglobin loss in grams per cubic 
centimeter x total volume of mix- 


ture 
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Group B.—The second and largest category of patients included numer- 
ous surgical eases. We may conveniently refer to this division as a random 
sovies, Parenteral dosages (10 mg.) of Adrenosem Salicylate were admin- 
isi ved to patients during surgical procedures in which hemorrhage was con- 


sicred exeessive. Hemostatie effects were observed and recorded during the 
ative procedure. The rapidity and the duration of the action of Adrenosem 
Salicylate were earefully studied. The extent of the reduction of bleeding 
following the administration of Adrenosem Salicylate was meticulously ob- 
served and evaluated. 

Group C.—The effect of Adrenosem Salicylate on the bleeding time was 
deiermined in Group C. Twenty-five male first-year dental students at Tufts 
University School of Dental Medicine were chosen for this study. The average 
ave and weight of these men were 22 years and 149 pounds, respectively. 
This investigation was divided into two phases. In the first phase, parenteral 
dosages of Adrenosem Salicylate were administered. Peroral dosages of 
Adrenosem Salicylate were given in the second phase. 

Two bleeding times in each person were taken from the ear lobes. These 
bleeding times were obtained from a mean of three determinations. The con- 
trol bleeding time was performed on the right ear lobe and the experimental 
bleeding time was received from the left ear lobe. Following the first bleed- 
ing time in the right ear lobe, 2 ¢.c. (10 mg.) of Adrenosem Salicylate was in- 
jected into the gluteal musele. One hour postinjection, a second bleeding time 
in the left ear lobe was determined. A comparison of the two bleeding times 
was observed. 

An interval of two weeks developed before the second phase was con- 
ducted. During this study, members of Group C received 20 ¢.c. (10 mg.) of 
Adrenosem Salicylate perorally. Two bleeding times were obtained from each 
patient as in the first phase. The first bleeding time was taken after a 3 mm. 
puncture was made in the right ear. Each subject received 20 ¢.c. (10 mg.) 
of Adrenosem Salicylate after the first bleeding time had been performed. 
One hour later, a second bleeding time was obtained from the left ear lobe. 
A comparative study of the two bleeding times was made. A modified Duke’s 
method was used to determine the bleeding time in this experiment. 


Group D.—The local hemostatic effect of Adrenosem Salicylate was tested 
in this group. Adrenosem Salicylate in varying amounts was injected directly 
adjacent to the field of operation. Surgery was delayed for a few minutes to 
permit absorption of the drug by the submucous tissues. The surgical field was 
examined for a reduction in the capillary bleeding. 


Results 


Group A.—The mean blood loss for the control quadrants during surgery 
was 26.7 ml. and 15.6 ml. for the Adrenosem quadrant. The difference in 
iieans was 11.1 ml. Twenty-two of the twenty-four patients had less blood 
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loss according to the volumetric method after the administration of Adrenose:n 
Salicylate and only two patients showed an increased blood loss. This diff: 
ence in blood loss is significant at less than the 1 per cent level. 

Sixteen of these patients showed lower losses of hemoglobin after t}, 
Adrenosem operation than after the control operation. This reduction range:| 
from 0.29 Gm. to 4.14 Gm. The mean losses of hemoglobin were 3.31 Gm. fu: 
the control and 2.35 Gm. for the experimental operation. This represents 1 
reduction of 29 per cent in hemoglobin loss and is somewhat less than the 42 
per cent reduction in volume loss as determined by the volumetric method. 
A mean operating time of eighteen minutes was found for the control quadrants 
and about fifteen minutes for the Adrenosem quadrants. The difference in 
operating time averaged 3.0 minutes. 

Six hematologic tests relating to the coagulation mechanism were per- 
formed before the administration of Adrenosem Salicylate. The bleeding time 
was normal in all twenty-four patients. The clot retractivity was low in eight 
patients. Moderately prolonged coagulation time was detected in one patient. 
Three patients in this group presented abnormal coagulation time. Pro- 
thrombin time and the platelet count were abnormal in only one of the twenty- 
four patients. Five persons in this group had a positive capillary fragility. 

These tests were significant in the evaluation of the primary and post- 
operative hemorrhage. The hemostatic action of Adrenosem Salicylate during 
surgery did not vary significantly in patients with prolonged coagulation time 
and low clot retractivity. . 

Group B.—Adrenosem Salicylate yielded moderate hemostatic results fol- 
lowing incisions of the oral mucous membrane. Apicoectomies, flap operations, 
and the removal of areolar fibrous tissues presented less bleeding whenever 
Adrenosem Salicylate therapy was instituted. Intramuscular dosages (10 mg.) 
of Adrenosem Salicylate were administered to all members of this group. The 
rapidity of the action of Adrenosem Salicylate varied in different patients. In 
eleven cases the action of Adrenosem Salicylate occurred five to ten minutes 
following parenteral administration of the drug. Twenty minutes after the 
parenteral administration of 10 mg. of Adrenosem Salicylate, hemostatic effects 
were demonstrable in at least 80 per cent of all patients. Twenty cases showed 
a reduction in bleeding twenty minutes following injections of Adrenosem 
Salicylate, but as the operative procedure progressed, the hemostatic effects 
disappeared. Secondary hemorrhage responded fairly well to Adrenosem 
Salicylate therapy. Multiple extractions and alveoloplasties responded moder- 
ately to Adrenosem Salicylate. A reduction in bleeding from alveolar sockets 
was not outstandingly impressive. However, bleeding was somewhat reduced, 
as evidenced in Group A. 

Adrenosem Salicylate was administered to hypertensive and cardiac patients 
and to one hemophiliae patient. The drug did not elevate the blood pressure 
in hypertensive persons. The positive capillary fragility that was manifested in 
most hypertensive patients was unaltered by Adrenosem Salicylate. Adrenosem 
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S:tievlate did not produce any clinical adverse effects in patients with cardio- 
ular diseases. Massive dosages of Adrenosem Salicylate were administered 
pseudohemophiliae patient with no avail. 


Group C.—The mean control bleeding time of twenty-five male students 
; 107 seconds. The mean bleeding time was eighty-four seconds, one hour 
r intramuscular doses of 10 mg. of Adrenosem Salicylate had been given. 
lifference in mean of twenty-three seconds was obtained. Statistically, the 
erence between the control bleeding time and the bleeding time one hour 
cr the administration of 10 mg. of Adrenosem Salicylate was significant. 

hemostatic effect of the liquid form and the injection form appears to be 
same. The reduction in bleeding time with Adrenosem Salicylate showed a 
le variation between individual patients. The bleeding time in one subject 
was reduced from 168 seconds to sixty-one seconds one hour after 10 mg. of 
drenosem Salicylate had been given. Three of the twenty-five patients 
showed an inerease in bleeding time one hour after 10 mg. of Adrenosem 
Salicylate had been administered. 

Group D.—Local hemostatie action of Adrenosem Salicylate was not re- 
vealed in this category of patients. A very slight reduction of bleeding was 
deteeted when 0.5 e.e. to 1 ¢.c. of the drug was injected into the mucous mem- 
brane. This decrease in hemorrhage was attributed to pressure which 
Adrenosem Salicylate exerted on the capillaries and the tissues, since sub- 
mucous injections of saline solutions produced a similar hemostatic action. 


Conclusions 

A clinical investigation and evaluation of Adrenosem Salicylate led to 
the following conelusions : 

1. Adrenosem Salicylate may be administered intramuscularly or orally. 

2. Doses of 10 mg. did not produce any apparent toxic effects. 

3. Adrenosem Salicylate did not elevate the blood pressure or increase 
the pulse rate when doses of 10 mg. were administered. 

4. Intramuscular injections of Adrenosem Salicylate elicit pain which sub- 
sides in five to seven minutes. 

5. Moderate hemostatic effect was noted clinically in 80 per cent of all 
cases, but there was never complete arrest of bleeding. 

6. The difference in the control bleeding time and the bleeding time after 
the administration of 10 mg., intramuscularly or orally, of Adrenosem Salicylate 
was statistically significant. 

7. Statistically, the hemoglobin loss in grams and the blood loss in milliliters 
were lower in the Adrenosem quadrants than in the control quadrants. 


The author gratefully acknowledges the advice and assistance of Dr. E. L. Sleeper, 
Professor of Oral Surgery; Dr. R. 8S. Manley, Director of Research; Dr. B. B. Clark, Pro- 
fessor of Pharmacology; and W. J. Hendry, Jr., M.S., Chief of Clinical Pathology Labora- 
Lory. 

The investigation was financed in part by a grant from The 8. E. Massengill Company, 
Bristol, Tennessee. 
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CASE REPORT OF A MEDIAN PALATINE CYST WITH CRITERIA 
FOR A DIFFERENTIAL DIAGNOSIS 


NicHouas C, CHouxkas, D.D.S., Cuicago, ILL, 


PmHE median palatine cyst or median maxillary cyst is apparently an un- 
| common type and one which is often confused with the nasopalatine cyst. 
The differential diagnosis is complicated by the fact that both types originate 

om closely adjoining areas of the palate and their clinical and radiographic 
manifestations are quite similar, while the microscopic picture can be identi- 
cal. The median palatine and nasopalatine cysts are of nonodontogenie origin 
and are classified as developmental cysts.’ 

During development of the palate, in a fetus about 24 mm. in length, the 
tongue suddenly loses its interposition between the two palatine processes. 
This allows the palatine processes to swing into a horizontal position and to 
vive rise to much of the secondary palate (hard and soft palates). Develop- 
mental eysts develop from epithelial remnants in the fusion area.* The stimu- 
lus that causes the proliferation of these epithelial remnants is not known. 
The nasopalatine cysts arise from remnants of the epithelium lining the naso- 
palatine duets, Stenson’s organ, normally only a temporary structure in man.* 

The type of epithelium found in these cysts is not of any clinical diag- 
nostic signifieanee, since both of them may contain squamous or columnar, or 
both, types of epithelium. 

Stafne and colleagues* state: ‘‘ Assuming that cysts develop from epi- 
thelial cords that persist, is there necessarily any relationship between the 
lining found in the cyst and the various types of epithelium found in the three 
portions of the eord or duet? If this relationship exists, those lined with 
ciliated columnar epithelium have their origin from the sprout extending down 
from the nasal cavity; those lined with transitional epithelium arise from the 
midportion and those with squamous epithelium arise fromthe cord extending 
from the oral eavity.”’ 

There is a definite similarity in the histopathology of the median palatine 
and nasopalatine cysts. One important histologic differentiating criterion is 
the possible presence of mucous glands in the fibrous connective tissue wall of 
the nasopalatine cyst. 

The median palatine cyst is usually discovered by routine radiographic 
examination. In some instances, the patient complains of swelling in the 
palate. The swelling is not painful, unless secondarily infected, and the cyst 
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is not associated with the anterior teeth. These teeth respond positively to 
a pulp tester. The radiograph reveals a radiolucent area which is posterior 
to the nasopalatine canal and is a positive aid in making a diagnosis. 


Case Report 
Chief Complaint.—Swelling in roof of mouth. 


Onset and Course.—The patient had noted a swollen area in his palate for about 
eight weeks (Fig. 1). The swelling became progressively larger, between periods of ap- 
parent remission. The patient became concerned and sought the consultation of a local 
physician, who prescribed penicillin. The swelling did not regress and the patient was 
advised by a friend to seek treatment by his dentist. The dentist made a diagnosis of 
torus palatinus and referred him to the oral surgery clinic of Loyola University Dental 


School on Nov. 13, 1955. 





Fig. 1.—Preoperative photograph of cyst showing that the involved area is located behind 
the incisive canal. 





Examination.—The patient was a well-deve:oped, well-nourished, Negro man, 52 
years of age, who responded intelligently and was quite cooperative. A swelling was 
noted in the mid-palatal area, extending from the palatine papilla posteriorly along the 
palatal raphe to an area opposite the upper first molars. It was firm, smooth, and not 
freely movable, with some suggestion of fluctuation, and it was painless to palpation. 
The patient had an anterior fixed bridge replacing the two upper central incisors. The 
two upper lateral incisors served as abutment teeth with gold crown retainers. These 
teeth tested vital to an electric pulp tester. His oral hygiene was fair and the remaining 
teeth were in good repair. The following teeth were missing: 1 |1 5 678. The remain- 

[578 
ing physical examination was essentially negative. 

Radiographic examination revealed a large radiolucent lesion in the mid-palatal area, 
measuring 2 cm. by 2 cm. in diameter, with no involvement of the anterior teeth (Fig. 2). 

To aid in diagnosis, and to determine the extent of the area involved, it was decided 
to aspirate the contents and inject a radiopaque substance, Diodrast, into the evacuated 
area, 
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Fig. 2.—Preoperative radiograph of cystic area. 





ig. 3.—High-power view of microscopic section showing a lining of the stratified squamous 
epithelium. 
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A large (12 gauge) needle was used to aspirate the contents and about 2 ¢.c, of cles: 
amber fluid, containing cholesterol crystals, was aspirated. With the needle still 
position, an equal amount of Diodrast was injected into the cavity and a radiograph wi- 
taken immediately. The radiograph revealed a large radiopaque area in the mid-palate. 





Fig. 4.—Enucleated cyst. 





Fig. 5.—Postoperative radiograph of cystic area. 


measuring approximately the same as the radiolucent area revealed in the original radio- 
graph. It indicated that the teeth were not involved and that the cystic area was well 
posterior to the nasopalatine canal. 

Operative Procedure.—On Nov. 15, 1955, the palate was anesthetized by blocking 
the entire second division with procaine via the pterygopalatine canal. A large palatal 
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was layed by reflecting the mucoperiosteum from the lingual aspect of the incisors 
remolars. The cystic membrane was identified and, by blunt and sharp dissection, 

freed from the overlying mucoperiosteum and enucleated in toto. The enucleated 
left a defect in the hard palate which was saucerized. The area was carefully 
ied and the palatal flap was approximated into position and sutured with 0000 black 
[he area of surgery healed uneventfully. 





Fig. 6.—Postoperative photograph. 


Pathologic Report.—The evacuated cyst had a diameter of about 2.5 cm.; the thick 
capsule was perforated and contained an amber-colored fluid with cholesterol crystals. 
Microscopie examination revealed a lining by thin stratified squamous epithelium in some 
areas and ciliated pseudo-stratified columnar epithelium. In some areas the stratified 
epithelial cells were five to six layers thick. The capsule showed a high degree of vas- 
cularity, with many capillaries and arterioles, and was diffusely hemorrhagic (Fig. 3). 


Pathologist’s diagnosis: Compatible with median palatine cyst. 


Discussion 


The median palatine cyst is of nonodontogenie origin and originates from 
islands of epithelium in the palatal fusion area. The number of cases re- 
ported in the literature makes it appear that these cysts are rare. A differen- 
tial diagnosis among the eysts originating from the palate is difficult and many 
of these cysts are inaccurately diagnosed. 

The median palatine cyst can be differentiated from the nasopalatine or 
incisive canal cyst and eysts of odontogenic origin by the following criteria: 

|. Radiographic examination reveals the radiolucent area to be spherical 
in shape and located behind the incisive canal® and to extend along the palatal 
raphe. The nasopalatine cyst extends into the region of the incisive canal. 

2. The nasopalatine nerve is not primarily involved and therefore no pain 
is elicited. By peripheral expansion, however, it is possible for the nerve to 
become involved. 
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3. The median palatine cyst is always a single cavity and not a doulle 
cavity, as is sometimes found in nasopalatine cysts, which gives rise to heart- 
shaped configuration on the radiograph.°® 

4. The patient is usually unaware of the lesion and it is most often found 
on routine radiographic examination. 

5. The anterior teeth test positive to pulp tester, which will differentiate 
this eyst from odontogenic cysts. 

6. According to Thoma’® the patient does not complain of a salty taste in 
his mouth, as is often the case with a nasopalatine or incisive canal eyst. 

7. Lf mucous glands are present in the connective tissue wall of the eyst, 
it is identified as a nasopalatine cyst." 

Summary and Conclusion 

A ease report of a median palatine cyst has been presented, with criteria 
for establishing a differential diagnosis of cysts originating in the palatal area. 

Both the median palatine and nasopalatine or incisive canal cysts are 
nonodontogenie developmental cysts forming from cells which arise from the 
same embryologic germ layer. ‘Therefore, it is to be expected that they will 
have the potentialities of producing like epithelium. 

It is felt that the difficulty in making a differential diagnosis has con- 
tributed to the misdiagnosis of many such eases, and might be an important 
factor in explaining the paucity of reported cases. 
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MASSIVE OSTEOMA OF THE MANDIBLE 


Irvin V. UHLER, D.D.S., F.1.C.D., LANCASTER, Pa. 





“\N SEPT. 27, 1949, a 46-year-old white man was transferred from the medi- 
() eal service of the Laneaster General Hospital to the oral surgery service 
‘ consideration of a massive osteoma of the mandible. The growth was at- 
ched by a pedicle to the lower right first molar area; it obliterated most of 
ihe intermandibular space, displacing the tongue. It arose following a blow 
the right body of the mandible thirty-seven years previously, and was 
slowly growing. In recent months it had interfered with intake of food, and 
consequently the patient was in a state of malnutrition. In addition to this 
erowth, he was suffering from abscesses of both lungs. Removal of the right 
lung was contemplated, but it was the opinion of the chest surgeon that the 
osteoma should be removed first to facilitate building the patient’s physical 
condition above his present malnourished situation. 

The past history revealed that on Jan. 13, 1949, the patient was admitted 
to this hospital because of lobar pneumonia and was discharged on January 
30 as recovered. He was directed to return in six months for removal of the 
osteoma. Upon his return, examination of the chest revealed suppressed 
sounds and impaired pereussion with inspiratory pain and basal rales. The 
other systems were normal. 


Examination.—Regional examinations disclosed a mouth in a very poor 
state of hygiene, with many carious teeth and a foul breath. Most of the oral 
space was obliterated by a large osteoma which had displaced the tongue 
(Figs. 1 and 2). General physical findings were not remarkable; laboratory 
tests gave essentially normal results. The serology was negative. Blood tests 
revealed the following: R.B.C. 4,110,000; W.B.C. 9,300; Hb. 79 per cent—13 
(im.; color index 0.9; polys 79; lymphocytes 17; clotting time 5 minutes; and 
bleeding time 2 minutes. 


Treatment and Course.—Consultation was held with the medical and 
anesthesiology departments, and it was the consensus that the patient 
was a poor risk. The medical department took the stand that the only 
chance of building the patient up for the planned lung surgery was to first 
remove the oral encumbrance. The patient received 400,000 units of peni- 
cillin and 1.5 gr. of Nembutal on the night before surgery. 

The following morning, after the usual premedication, the patient was 
anesthetized with Pentothal sodium-oxygen-helium-curare anesthesia, with 
uasotracheal intubation. A Gigli saw was maneuvered around the mass, and 
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the growth was easily removed. The tissues were closed with interrupted 000 
black silk sutures. It was noted that after removal of the growth, the tongue 
fell backward to occlude the airway. A suture was passed through its tip 





Fig. 1.—Osteoma obliterating oral cavity. 





Fig. 2.—View showing osteoma with tongue protruding from beneath. Note area on surface 
of osteoma where the upper posterior teeth occlude. 

and was then tied to a ligature attached to the lower anterior teeth. Post- 
operatively, the patient did poorly and on the second postoperative day he 
died of spontaneous pneumothorax. 

Pathologist’s Report.— 

Gross: The material examined consisted of an irregularly lobulated mass 
of bone with smooth surfaces measuring 8 by 6 by 4 em.; it weighed 102.3 
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us (Figs. 3 and 4). A flap of epithelium was attached to the edge of what 
the margin of the base of the mass. This flap measured about 4 by 2.5 
.7 em. Imbedded in the flap was an exfoliated carious molar tooth (Fig. 





Fig. 3.—Superior surface of osteoma. 








Fig. 4.—Inferior surface of osteoma showing exfoliated molar tooth. 


+). On sectioning, the greater part of the mass was found made up of dense 
cancellous bone. Loeated near the center was a cyst 0.7 em. in diameter. 


Histologic: In a seetion examined, one surface was covered by a thin layer 
of partly necrotic, stratified squamous epithelium. Beneath this was a broad 
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zone of hyalinizing connective tissue, probably periosteum. The greater po: 
tion of the specimen was made up of thick, bony trabeculae. Between th. 
bony trabeculae were strands of loose, compact connective tissue, togeth 
with fat. 

Diagnosis: Benign osteoma of the mandible. 


548 NortTH DUKE ST. 

















Periodontia 


REGENERATION OF BONE FOLLOWING PERIODONTAL THERAPY 


— of Cases 


JoHN Pricwarp, D.D.S., Fort Wortu, TExas 


(NGHORNE and O’Connell! demonstrated regeneration of previously lost 
L periodontium histologically in experimentally produced epithelized pock- 
ets in dogs. Regeneration following rational periodontal therapy for specific 
resorptive lesions (namely, the infrabony pocket and the acute periodontal 
abseess) has been shown by clinical case reports.** 

An infrabony pocket differs from a gingival pocket only in that there 
is bone in its lateral wall, that is, the alveolar crest is coronal to the base 
of the pocket. Pocket elimination therapy also differs in that the pocket 
cannot be eliminated by reduction of edema or by removal of the soft tissue 
wall through gingivectomy, as the bony scaffold supports the gingiva coronal 
to the base of the pocket. Infrabony pockets can occur on any tooth surface 
where the bone is thick enough to have supporting bone between the alveolar 
bone proper and the cortical plate. 

The infrabony pocket is frequently associated with the periodontal trau- 
matic lesion. Goldman® offers the following explanation for this occurrence: 
“Tf inflammation destroys the gingival fibers, and a pocket develops in an area 
where periodontal traumatism has destroyed the periodontal membrane in the 
erestal region, the epithelial attachment can migrate apically beyond the alveo- 
lar erest since there are no barriers.’’ Whether the periodontal membrane is 
destroyed by necrosis due to pressure or weakened by tension has not been 
established beyond controversy. 

The acute periodontal abscess is an area of high metabolic activity, and 
treatment following resolution of acute inflammation has the advantages of the 
presence of repair elements in the tissues not present in the chronic lesion. In 
disease generally, the more acute the inflammatory reaction, the more dramatic 
the response to rational therapy. This is true of periodontal pathology as well. 


Case Reports 


Case 1—A 45-year-old housewife was examined on May 13, 1954. Her chief com- 
plaint was discomfort in the left mandibular molar region and a popping in her right ear 


Presented at the Rowe Smith Memorial Seminar on Bone, December, 1955. 
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Fig. 1.—A, An infrabony deformity on the distal side of the left mandibular first molar ; 
B, with Hirschfield pocket marker showing pocket depth of 12 mm.; C, right mandibular sec- 
ond molar with bone absorption in the bifurcation and distally between the molars. The bifur- 
cation could not be entered with a probe from either the buccal or the lingual surfaces. 








e 


cau 


cusps caused food impaction with caries, gingival inflammation, and pocket formation. 


tl 


} 
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¢ mastication. She could ‘‘feel [her] jaw slip out of place when she opened wide.’’ 
oint symptoms were of about four years’ duration and had become progressively 
severe. 

Previous periodontal treatment consisted of subgingival curettage and instruction 
me care of her mouth. This was completed about two years prior to examination 
Oral examination showed evidence of good oral hygiene. Moderate amounts of sub- 
val deposits were present; the attached gingivae were stippled and pink, except in 
olar regions where. some hyperemia was noted marginally; and the papilla between 
ft mandibular molars was cyanotic and edematous. The mandibular papillae gen- 
showed some blunting and slight enlargement and the sulcus depth averaged 4 mm. 
e anterior and premolar regions. There was a 12 mm, pocket on the distal side of 
eft mandibular first molar and a 6 mm. pocket on the distal side of the right mandibu- 


e 


econd molar. 
In the maxilla the anterior gingiva approached the ideal or normal texture and 
Posteriorly, the tissue was enlarged with pocket depth of 4 to 6 mm. in the 


our, 
The consistency was firm, but gentle probing caused hemorrhage. 


ar regions, 

The right maxillary first molar had been lost about fifteen years earlier due to 
es. It was not replaced. The second and third molars had tilted forward into the 
ntulous space and the mandibular first molar had erupted above the occlusal plane, 
sing premature occlusal contact. The resulting uneven marginal ridges and plunger 


ere was also a plunger cusp on the maxillary left first molar with food impaction between 


e opposing first and second mandibular molars. 
The roentgenographiec examination (Fig. 1, A and B) showed an infrabony deformity 


extending to the apical third of the distal root of the left mandibular first molar with lateral 


extension buceally into the bifureation. 


A widened periodontal membrane space suggested 


periodontal traumatism. 


distally there was bone loss between the molars (Fig. 1, C). 


The right mandibular second molar showed bone absorption in the bifurcation and 
It is significant that the bifur- 


cation could not be probed from either the buccal or the lingual sides. 


shown some anxiety since the accident. 


The patient was in fair health; she had suffered a back sprain five years before and had 
The temporomandibular joint symptoms developed 


during this time, 


Diagnosis: Marginal periodontitis due to local environmental factors described above. 


Occlusal traumatism from subconscious occlusal hyperactivity triggered by occlusal pre- 


maturity with temporomandibular joint symptoms resulting. 


Therapy consisted of subgingival scaling, occlusal adjustment, and gingivoplasty for 


the mandibular gingivae and the maxillary molar gingivae with subgingival curettage— 


infrabony pocket therapy for the left mandibular first molar.é 


When explored under anesthesia, the interproximal area between the right mandibular 


second and third molars proved to have a slight infrabony topography rather than a crater, 


¢ 
é 


as had been assumed from the roentgenographic and clinical examination. 
pocket therapy was done instead of osteoplasty as originally planned. 


Infrabony 
The bifurcation of 


the second molar was not entered, as it did not communicate with the pocket. 


bridge splint for the right maxillary posterior teeth. 
second premolars and both remaining molars, creating a consistent occlusal plane. 


The restorative prescription included restoration of caries-involved areas and a fixed 
This would include the first and 
For 


economic reasons, this part of the therapy has not been carried out. Otherwise, therapeutic 
objectives have been attained. Bone has regenerated to the achievable optimum level in 
the infrabony pockets and in the bifurcation of the right mandibular second molar 


(Fig. 2, A and B). 
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The temporomandibular joint symptoms were relieved, but recurred temporarily f: 
lowing amalgam restorations of carious areas on the right side in November, 1954, Fo. 
escape grooves and marginal ridges were established in the restorations which were devo 
of occlusal anatomy. There has been no further discomfort. 


A. 


B. 


Fig. 2.—A, Bone regeneration in the infrabony defect fourteen months after therapy; 
B, bone regeneration has filled in the infrabony defect between the right second and third 
molars and the bifurcation of the second molar. 


Case 2.—A 30-year-old male aircraft worker was examined on July 6, 1954. He had 
an acute periodontal abscess involving the left maxillary central incisor with drainage 
of purulent exudate on both the lingual and labial surfaces (Fig. 3, A and B). The 
incisor could be elevated and depressed in its socket. 

Therapy for the acute phase consisted of incision and drainage with superficial curettage 
to remove necrotic debris, in addition to parenteral administration of penicillin. Following 
reduction of edema and inflammation, a flap was elevated for access and the entire abscess area 
was curetted with careful planing of the root surfaces and complete de-epithelialization of the 


area. 


With this open view, it was possible to see that bone had absorbed to the apex of 
the root on the mesial and labial aspects except for a thin layer of bone which remained 
There was a wide infrabony deformity on the 
There was a narrow bridge of bone on 
Bone absorption had also occurred on the 
The flap was closed 


on the apical third of the labial surface. 
lingual surface with only palatal bone remaining. 
the distal aspect near the cervical margin. 
mesial, distal, and the lingual surfaces of the right central incisor. 
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-A and B, Acute periodontal abscess between the maxillary central incisors with 
drainage of a purulent exudate on the palatal and labial surfaces. 


Fig. 4.—Appearance after periodontal therapy. 
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with a suture between the central incisors. This area was reshaped by gingivoplasi y 
during periodontal treatment which was done at a later date (Fig. 4). The roentgenogra».s 
in Fig. 5, A and B show bone absorption before treatment; Fig. 5, C shows the extent of bone 
regeneration fifteen months after therapy. 


Cc. 


- Fig. 5.—A, Roentgenogram showing bone absorption around left maxillary central incisor 
involved in acute periodontal abscess; B, with Hirschfield pocket marker; C, bone regenera- 
tion fifteen months after therapy. 
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Oral Medicine 


HEREDITARY HEMORRHAGIC TELANGIECTASIA 


Report of a Case 
Haroup M. Syrop, D.D.S.,* RicHMonp, Va. 


HILE Sutton’ and Babington? were among the first to note the presence 
V of epistaxis with an hereditary background, Rendu* was perhaps the first 
to associate multiple telangiectasias occurring concomitantly with hereditary 
epistaxis as a definite clinical entity not associated with hemophilia. However, 
it was Osler’s*® © classical description of this syndrome that gave it widespread 
cognizance, and many subsequent reports of these cases were classified under 
the eategory of Osler’s disease or Rendu-Osler’s disease. 

This disease has since been reported under various synonyms, such as mul- 
tiple telangiectases,® multiple hemorrhagic telangiectasia with recurring hemor- 
rhages,** telangiectatie dysplasia,** multiple hereditary developmental angio- 
mata,°®® telangiectases cireumscripta universalis,*° familial telangiectasis,"* famil- 
ial facial telangiectases,”® heredofamilial angiomatosis,® hereditary hemoptysis,° 
and multiple hereditary hemorrhagic telangiectasia.'° 

The most commonly accepted nomenclature for this hemorrhagic dyscrasia 
was first proposed by Hanes,’® who defined it as an ‘‘hereditary affection mani- 
festing itself in localized dilation of the capillaries and venules, forming distinct 
groups of telangiectases which occur upon the skin of the face, nasal and bue- 
cal mucous membranes and give rise to the profuse hemorrhage either spon- 
taneously or as a result of trauma.’”’ 

This concise description sets forth the cardinal diagnostic criteria for this 
disease as postulated later by Larrabee and Littman," namely, the presence 
of visible telangiectasias sufficient in number and distribution to be regarded 
as pathologic, a tendency toward bleeding from the telangiectatic lesions, and 
an hereditary history of the disease. While the last of this triad is characteris- 
tically found in the family history of most patients, Fitz-Hugh,’* Edel and 
associates,’ and Figi and Watkins noted certain patients without the usual 
family background for this disease. Fitz-Hugh’ explained this phenomena 
on the basis of atavism, or ‘‘skipped generations’’ in the family tree. Roberts’® 


_ *Formerly with the Veterans Administration Dental Service; now Associate Professor of 
Oral Diagnosis, School of Dentistry, Medical College of Virginia. 
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noted a case in which only one visible hemangioma was present on the palate, 
but the hereditary background and history of nasal bleeding was known. Giffir 
recorded a case without telangiectasia but with familial epistaxis. 
Incidence and Distribution 

While this hemorrhagic hereditary diathesis is considered by many as an 
obseure disease, its exceptional rarity is disputed by the fact that well over 
1,000 cases have been reported up to the past decade.'* More recent extensiv: 
studies have been reported by Dolowitz and associates,'* in which data of 491 
descendants of one family were reviewed and traced back to a New England 
pioneer who had settled in Utah with four wives. In this same series, eighty- 
three cases with bleeding tendencies were noted; of this group, thirty-eight were 
examined clinically and also underwent associated laboratory studies. 

This bleeding abnormality is transmitted as a Mendelian dominant charac- 
teristic which is not sex linked, and both sexes appear involved with equal fre- 
quency. The preponderance of case reports indicates that hereditary hemor- 
rhagie telangiectasia is apparently confined to the white race. Perusal of the 
literature records one case of multiple vascular telangiectasias of the brain 
occurring in a 26-year-old Negro.’” The youngest case of a fulminant hereditary 
telangiectasia reported was that of a female infant who died at the age of 2 
months 18 days. Since both parents had the familial attributes of this dyserasia, 
it was theorized that the gene for multiple telangiectasia is lethal when homo- 
zygous.'* 


While telangiectasia may manifest itself in early childhood, and often is 
preceded by epistaxis, the disease usually becomes more progressive in adoles- 
cence and in adulthood. In most cases, as the affected person grows older, the 
hemorrhagic episodes increase in intensity and frequency and in some instances 
prove fatal. 17 1% 20a and b, 21,22 There also is an increase in the number of 


telangiectatie areas, usually after the age of 40 years. 

The twenty cases reviewed by Figi and Watkins" at the Mayo Clinic typify 
the age and sex pattern frequently seen in this disease. In their series, the 
patients ranged in age from 25 to 67 years; and three-fourths of them were 
between 30 and 60 years of age. Twelve of them were men and eight were 
women. 

Clinical Description and Distribution 

The telangiectasias or multiple dilations of the terminal vessels can occur 
on any of the mucous and external surfaces of the body, the nasal mucous mem- 
brane being the most common site. Intraoral lesions are the next most fre- 
quently involved. Telangiectasias of the tongue, lips, palate, buecal mucosa, 
and gingivae usually occur in order of incidence listed. Other, less common 
sites have been reported in the trachea,** stomach,** intestines, kidneys, liver, 
and spleen,’’ urinary tract,’* *° and the brain and spinal cord.*° 

Clinically, the telangiectasias appear as slightly elevated, ovoid, violaceous 
or red papules varying in diameter from 1 to 3 mm. As the age of the patient 
inereases, they become more numerous and larger and may even form small, 
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ar angiomas or vascular tumors. While these telangiectatic lesions blanch 
» slight pressure, extreme caution in this procedure is necessary as these 
ean bleed with the slightest trauma. Telangiectasias differ from purpuric 
in that they persist in the same area, while the latter are not permanent. 
'he microseopie findings were initially mentioned by Dr. Austin who, after 
wing a section of nasal mucous membrane of a patient of Osler’s,“*” re- 
po ied the presence of large dilated veins. Hanes’’® biopsy findings of tissue 
ved from a telangiectatic area were more descriptive and revealed the 
iteration of the papillae of the corium, together with the absence of the 
usual undulations of the stratum germinativum. This is doubtless due to the 
relatively enormous dilations of the blood vessels of the corium, which are seen 
as wide spaces, lined by a single layer of endothelium lying immediately sub- 
jacent to the greatly attenuated epidermis. These dilated vessels can be traced 
well down into the subeutaneous fatty tissue. A study of the sections stained 
by various special methods failed to reveal any muscular or elastic tissue in the 
walls of the dilated superficial vessels, although the less dilated vessels in the 
subcutaneous fatty tissue show the normal arrangement of the tunicae.’’ 

Histologic studies of an angioma of the left cheek of a patient treated by 
(jessing?’ also showed deficient elastic connective tissue and muscle fibers of the 
thin-walled capillaries. 

Little additional microscopic findings have since been reported, perhaps 
because some biopsy sections of areas of telangiectasias taken at autopsy may not 
be too revealing. This may be due to the fact that collapse of the overly dilated 
vessels oceurs after death, and this may obliterate vascular tracings.'* 


Other Laboratory Findings 


The bleeding and clotting time, clot retraction and prothrombin time, plate- 
let count, and Rumpel-Leede test (tourniquet test) are usually within normal 
limits; however, exceptions to the negative tourniquet test were recorded by 
Singer and Wolfson.** In some eases, following repeated hemorrhaging, chronic 
hypochromie anemia may ensue. 


Case Report 


A 35-year-old white male textile worker was admitted to the hospital on July 22, 
1949, with the past complaint of bleeding from the mouth, The patient’s history revealed 
that, while he was lying down one night, his mouth filled with blood. He did not cough 
and did not vomit; he was taken immediately to a private physician, who advised hospital- 
ization at that time, On the day of admission he regurgitated about one-half teaspoonful 
of blood, 


Past Medical History.—In 1944, while running an obstacle course, the patient fell 
and injured his abdominal wall; after this he frequently had nausea and vomiting spells. 
He was hospitalized for about one month while in the Navy, and was discharged as im- 
proved, 





He was admitted to Charlotte Memorial Hospital in April, 1947, with the chief 
complaint of convulsions. Four days prior to admission to that hospital, he got up feeling 
Well and went to the kitchen to build a’fire, He felt dizzy and rather faint, soon had 
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black spots before his eyes, and went into a generalized convulsive state and lost ecn- 
sciousness, His eyes were turned upward; the extremities underwent tonic-clonic convul- 
sions which lasted three to four minutes. During this hospitalization, he developed ji- 
lateral papilledema, as well as weakness of the left arm and leg. There was a mark» 
weakness of the upper left extremity and lower left extremity, as well as a moderate central 
facial paresis. A ventriculogram showed the ventricular system to be incompletely fille:|, 
and there was a shift from right to left. The patient was explored, and in the right 
parietal region a brain abscess was found. Following an operation for its removal, he 
made an uneventful recovery. 


Physical Examination.—First admission to Veterans Administration Hospital, Cham 
blee, Georgia, showed a well-developed, well-nourished, tanned white man who was not 
apparently chronically ill. The patient was cooperative, but appeared not too compre 
hensive. On the left side of the head in the frontal-parietal region, a small defect approx- 
imately 6 by 3 em. in size was felt. A bur hole was present over the occipital region 
of the same side, Eyes and ears were normal. The nose contained some dried blood. The 
pharynx showed presence of hypertrophied tonsils, Teeth were carious, with very poor 
oral hygiene, The chest was symmetrical with expansion full and equal bilaterally. Lungs 
were normal to palpation and percussion, On auscultation, spoken and whispered voice 
were both normal, With inspiration, fine moist rales could be heard at the end of the 
phase over the apex of the left lung and over the right lung medial to the superior border 
of the scapula. After coughing, some wheezing was evidenced over the left apex. The 
heart was not enlarged. Rhythm was regular, with no murmurs. The abdomen was soft 
and not distended. Deep tendon reflexes were equal and active. The skin showed many 
small angiomata present. There appeared to be some hard, firm nodes over both axillae. 
Pulse was 82; blood pressure was 120/80. The patient’s weight was 144 pounds. 


Laboratory Findings.—Urinalysis was normal, Leukocyte count was 6,150 per cubic 
millimeter, with a normal differential. Hemoglobin was 11 grams. Bleeding and coagu- 
lation times were normal, Sedimentation rate was 24 mm. per hour. Hematocrit was 48 
mm, per hour. The Kahn test was reported as negative. Prothrombin time was normal. 
Three sputum examinations for tuberculosis were negative. Bronchial washings showed 
a few nonhemolytic Staphylococcus aureus and albus and nonpathogenic candida. 


X-ray Findings.—Chest x-ray was interpreted as revealing pneumonitis, right side. 
A gastrointestinal series was negative. Chest x-ray also noted a solitary lung density 
lying in the anterior portion of the middle lobe on the right side within the lung 
parenchyma. Because of the fluoroscope findings of active pulsations, it was felt that this 
most likely represented a pulmonary arteriovenous angioma. This diagnosis appeared to 
be consistent with the history of hemoptysis and the physical findings of the superficial 
skin hemangiomas. The diagnosis of arteriovenous fistula of the lung was presumptive 
on fluoroscope findings and remained to be proved by angiocardiography. The patient re- 
mained afebrile during his entire hospital stay, and was transferred to the medical service 
for a complete evaluation. Many things were suggested, such as probable tuberculosis, 
duodenal ulcer, and congenital telangiectasis primarily on the chest, lips, and tongue. 
The patient was transferred to chest surgery services for exploration and treatment. 
Bronchoscopy was performed and no obstructions were noted; both main-stem bronchi ap- 
peared to be within normal limits. The patient refused surgery and appeared anxious 
to go home; he was discharged Sept. 2, 1949, without any surgical procedures having been 
performed. No record of dental examination on this admission was noted. Diagnosis upon 
discharge was arteriovenous aneurysm, right lower lobe. 


Second Admission.—About six weeks after discharge from the hospital, the patient 
again presented himself because of a drawing pain in the epigastrium which radiated to 
both flanks, This pain had been present for about two weeks before his admission and 
had no apparent relation to meals, “Alkaline powders” relieved this pain. The patient 
also complained of nausea and vomiting about twice a day. Hematemesis and melena 
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ilenied. Physical examination was essentially the same as on the previous admis- 
A continuous hum or machinery-like murmur of the so-called arteriovenous fistula 
eard over the right anterior chest. 
Laboratory findings: Urinalysis showed amber urine with acid reaction and a specific 
ty of 1.050 and 3 to 5 white blood cells; no albumin or sugar was found, There were 
) white blood cells, with a normal differential. The patient had 16 grams of hemo- 
the sedimentation rate was 16 mm. per hour and hematocrit was 53 mm. per hour. 


\-ray findings: Initial x-ray examination of the chest showed a 2 em. nodular 


ty in the right lower lobe. A follow-up roentgenogram of the right middle lobe 
the impression of an angioma involving the middle lobe with associated anomalous 
s entering it. Oscillometrie studies were reported as follows: on the right thigh, 
100; right leg, 10 at 100; left thigh, 10 at 100; left leg, 13 at 100. 

\fter consultation with the chest surgery department, the patient then decided to 
t to the surgical procedures which he previously had refused. 

Under endotracheal anesthesia, the right middle lobe of the lung was removed with 
by the individual ligation technique. The patient stood the procedure well and had 
tisfactory postoperative course, 

During the patient’s convalescence, he was referred to the dental service in connec- 
with profuse hemorrhaging from the oral cavity. 

The patient was initially seen on the ward, and attempts to stop the hemorrhage 
the dorsum of the tongue and the lower lip with pressure packs were not completely 
essful. He was then taken to the dental clinic, where pressure packs, together with the 


licious application of Monsel’s solution (ferric subsulfate), were applied to the bleeding 


té 


‘s and finally controlled the bleeding, 


The mesial angle of the upper left central incisor appeared to be fractured. This 


egular surface was corrected with a dental disk, since it was felt that this rough surface 


ight have contributed to the traumatic impetus causing the hemorrhage. He was then 


returned to the ward and a high-calorie liquid diet was recommended for the next two 
days to avoid possible disturbance of the clots by masticatory trauma, 


Following one week’s observation without sequelae, the patient was seen again in 


the dental elinie for routine examination. 


Clinical intraoral examination at that time revealed the presence of a moderate 


dispersal of small, reddish blue, raised, papular areas scattered on the dorsum of the tongue 
and upper and lower lips. The papules varied from pinhead size to the size of an aver- 


[ 


ge pea (Fig. 1, A and B), the larger lesions being confined to the dorsum of the tongue. 
der cautious pressure of a celluloid strip placed over several red areas on the lip, 


moderate blanching was apparent. Upon removal of the celluloid strip, the reddish tint 


of these blebs returned. 


The ventral aspect of the tongue, buccal mucosa, floor of the mouth, and oropharynx 


showed no signs of any nevus-like growths. The palate appeared uninvolved except for 
one questionable small area about 3 mm. lingual to the upper left central incisor. Due to 


it 


s location and minute size, it was not possible to apply pressure over this lesion for a 


blanching test. The previous hemorrhagic sites appeared to be progressing in a satisfactory 


fashion. 


The absence of several posterior and anterior teeth in the upper and lower arches 


was noted, The remaining maxillary and mandibular teeth appeared to be involved with 
a moderate degree of dental caries. Most of the remaining maxillary teeth appeared to be 
eriodontally involved; the left central and lateral incisors and the left cuspid exhibited 


tee 


greatest degree of mobility (3 to 4 plus). 
The mandibular teeth showed less evidence of mobility. In centric occlusion, lateral 
irsions, and in protrusion, several occlusal prematurities of contact were apparent. 
Intraoral roentgenograms confirmed the loss of alveolar attachment of the remaining 
This alveolar resorption was more pronounced in the maxillary arch and, to a 
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lesser degree, in the mandible, X-ray findings were essentially negative for retained 
roots, unerupted teeth, foreign bodies, and periapical pathosis. The trabecular pattern 
appeared to be within normal limits. 


Fig. 1. 


In obtaining a familial background from this patient, we learned that his mother 
and his daughter also had a history of spontaneous oral bleeding. By coincidence, his 


mother, who happened to be visiting the patient, presented herself for observation. The 
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angiomatous-like lesions were apparent on her face and lips (Fig. 2). Two of her 
rs and her granddaughter (the patient’s daughter) also had a history of “bleeding 
Geographic considerations precluded their clinical examinations at that time. 

In view of these findings, the diagnosis of hereditary hemorrhagic telangiectasia 
e more apparent. 

Extraction of the remaining maxillary teeth, restoration of all the carious lesions, 
ngival curettage of the mandibular teeth, and construction of a full maxillary denture 
recommended and accomplished without serious sequelae. 

During the extraction of the maxillary teeth, surgical elevators were employed 
ever possible to avoid the possibility of contusing the contiguous telangiectatic areas 
forceps. While digital muscle trim procedures were used for the posterior segments 
e maxillary impression, the anterior periphery was contoured by the patient’s 
pulation of his upper lip. It was believed that this procedure would minimize the 
ibility of traumatic hemorrhage of the lip telangiectasias. 


Fig. 2. 


The patient was last seen prior to his discharge on Jan, 24, 1950, and his progress 
was uneventful. The questionable “telangiectatic area,” previously mentioned, on the left 
anterior palate had disappeared. Whether this actually was a telangiectatic area that 
underwent spontaneous regression under the continual pressure of the maxillary denture 
or whether this area may have represented a traumatic lesion not related to telangiectasias 
is a matter of conjecture, 


General Treatment Considerations for Telangiectasias 


A review of the literature indicates that the present treatments of choice 
tor the obliteration of telangiectatic lesions appear to be thermocautery and 
electrocoagulation.™ 
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Varying degrees of success have been reported with the local use of chromic 
acid,” radium,” and snake venom”? for the control of severe hemorrhage. Telan- 
giectatic areas treated in this manner have been known to recur spontaneously. 
Following severe hemorrhages, whole-blood transfusions have been administered 
as replacement therapy. Systemic therapy, as with rutin’ and estrogenic 
hormones,*’ has been used more recently to control the telangiectasias by reduc- 
ing the bleeding tendency. This would allow the patient to carry out a normal 
daily routine. 

An ingenious method for patient control of epistaxis was devised by Hurst 
and Plummer.*' This consists of a lubricated small rubber finger cot inserted 
over the end of a catheter and tied over the neck of the finger cot. During 
nasal hemorrhage, this is placed back in the nostril and inflated by the patient; 
the pressure of the expanded finger cot usually stops the bleeding. After de- 
flation, the finger cot is removed cautiously. 


Summary 


1. The incidence of hereditary hemorrhagic telangiectasia has been reviewed 
in conjunction with the report of a case. 

2. Prior concepts as to the exceptional rarity of this disease with its com- 
mon oral manifestations appear to be no longer tenable. 

3. By virtue of the familial background, the presence of telangiectatic 
papules of the nasal and oral mucosa and the external skin, together with a 


history of spontaneous or traumatic hemorrhages from these same areas, permits 
a direct diagnosis of this clinical entity by the dental practitioner. 

4. Previous records of severe hemorrhage, with some fatalities, make dental 
treatment for these patients not entirely without hazard. In view of this, 
treatment considerations and precautions are discussed briefly. 


The author wishes to express his appreciation to Dr. H. J. Harpole, Mr. Scott, and 
Miss Lucy Moffett for their assistance with this article. 
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FAMILIAL WHITE FOLDED HYPERTROPHY OF THE 
MUCOUS MEMBRANES 


Report of Three Cases 


Epwarkp VY. ZErGARELLI, 1).D.S., M.S., anp Austin H. KutscHer, D.DS., 
NEw York, N. Y. 


INCE Cannon! first described three cases of white spongy nevus of the oral 
mucosa, four additional reports have appeared with regard to such a 
congenital disturbance of the oral mucous membranes. It has variously been 
called ‘‘congenital leukokeratosis of the oral mucosa’’ by Ludy and Shirazy,* 
“‘leukokeratosis oris’’ by Lynch,’ ‘‘nevus spongiosus albus mucosae’’ by 
Gandy,* ‘‘pachyderma oralis’’ by Kinney and Derifield,® and ‘‘white folded 
gingivo-stomatosis’’ by Orban and Wentz‘ and by Everett and Noyes.’ Such 
identification does not suggest the occurrence of other than oral lesions, such 
as dermal, vaginal, or rectal lesions as documented in several of these reports. 
The present report describes three additional cases of such white folded 
hypertrophy coupled with diffuse hyperkeratosis (of varying severity) in a 
31-year-old woman and her only children, two sons, now aged 10 and 6 years. 
Our study is offered to bring to a total of eleven the number of such cases 
actually observed and described in detail; to review the literature and tabu- 
late the findings described in the several reports, thereby establishing similari- 
ties and differences in the patients reported and suggesting an over-all pic- 
ture encompassing the numerous variants which may comprise the clinical 
picture in the individual patient; and to describe the vaginal findings in such 
a patient, this being the occasion of the first biopsy of involved vaginal mucosa 
(or any extraoral mucous membrane). 
Our review of the literature with regard to the distribution of oral findings 
in these cases is presented in Table I. The history, physical findings, and 
histopathologic findings in the patients reported on and described in the litera- 


ture appear in Table II. 


From the Division of Stomatology, School of Dental and Oral Surgery of the Faculty of 
Medicine, Columbia University, and the Institute of Cancer Research, Columbia University, 
College of Physicians and Surgeons. 

The authors are indebted to Dr. Jerome J. Stenz of West Caldwell, New Jersey, for 
bringing this patient to our attention; to Dr. W. Ashton Roberts of Caldwell, New Jersey, for 
his cooperation in the evaluation of the patient’s history and present and past medical and 
Surgical experiences; to Dr. John Work of the Mountainside Hospital, Montclair, New Jersey, 
for his cooperation and evaluation of the vaginal biopsy reported herein; and to Dr. Franklin 
A. Earnest for his appreciated assistance. 
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DISTRIBUTION OF LESIONS DERIVED FroM A TABULATED REVIEW OF THE LITERATURE 
rHe ELEVEN PATIENTS REPORTED TO HAvE MucoSAL CHANGES SIMILAR TO THOSE 
UNDER CONSIDERATION HEREIN 
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Our patients. 


Our three additional patients are reported herewith: 


Case 1.—The adult patient, Mrs. E. B., a 31-year-old white housewife, well developed, 
well nourished, and otherwise in good health, was referred to us on June 24, 1954, for 
consultation with regard to the scrotal, deeply folded, corrugated character of the mucous 
membranes of her mouth. There were no subjective complaints at the time. The patient 
stated that her oral condition had been present for as long as she could remember. 

Further questioning revealed the presence at that time of a vaginal irregularity of 

similar character which had not previously been associated with her oral disturbance. 
lt was ascertained that, at that time, she had already been treated over a period of two 
vears for a vaginitis associated with a congenital scrotal vaginal mucosa. 


Family history: The patient’s family history revealed that her father had died of 
cancer of the bladder; her mother is living and well. No diseases are known to run in 
the family, but her father had been afflicted with a similar oral disturbance and she had 
noticed that her two children showed less marked but similar lesions. 


Personal history: The patient’s personal history was noncontributory. 


Previous illnesses: A Cornell Medical Health Index Questionnaire completed by the 
patient revealed a tendency toward low blood pressure, rectal hemorrhoids, failure of skin 
its to heal quickly, tiredness and exhaustion in the morning, previous diagnosis of a 
small eystie mass in the breast, insomnia, tenseness with menstrual periods, and frequent 
vaginal discharge. 


e) 


The patient’s aforementioned vaginal history was not revealing until the time of a 
post-partum examination in 1949, when there was noted evidence of a mild vaginitis and 
cervicitis and a 3 degree retroversion. Her vaginitis was treated with phenylmercuric 
acetate jelly and douches, while the cervicitis was treated with silver nitrate. 

Early in 1952, she complained of breast pain and was treated with small doses of 
combined hormones, namely, Estrusol and progesterone. Her periods were scanty, whereas 
they previously had been profuse. 

In July, 1952, a peculiar silvery color of the vaginal mucous membranes was first 

‘ed, this was thought to resemble a Candida albicans infection. Smears made in Decem- 

1952, and January, 1953, showed no tumor cells, a moderate estrogen level, and few 

roorganisms, none of which were reported as Candida albicans. Medication administered 
at time, and subsequently, included: Gentia-Jel, Theelin suppositories, oxytetracycline 
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suppositories, Baculin suppositories, Trivia douches, allantoin vaginal cream, and Premarin 
with testosterone for breast pain. The vaginal condition remained predominantly the sauie 
during 1953. A biopsy of the vagina was performed on Novy. 15, 1954. 

Previous dental history: The patient’s previous dental history was not revealing. 
teeth were in a good state of repair. 

Present oral illness: Our initial oral examination of Mrs. E. B. on June 21, 195:, 
revealed that all the oral mucous membranes were of a scrotal, deeply folded, or cor 
rugated-like character and had a dense, grayish white, hyperkeratotic surface. The tongue, 
similarly involved, was a deeper white. There was some evidence of lip- and cheek-biting. 
The patient described a tendency to bite the insides of the cheeks and also toward crack 
ing of the corners of the mouth. 

Bleeding gums and a heavily coated tongue were often noted by the patient. There 
were no subjective symptoms which could be related to her oral pathosis. Examination 


of the patient’s husband at this time was essentially negative. 


Fig. 1.—Right cheek of 31-year-old mother showing the extensive scrotal and hypertrophic 
character with hyperkeratinization of the mucous membranes. 


A biopsy (see Laboratory tests) was taken of a typical area of the cheek, which area 
was not involved in the patient’s acknowledged cheek-biting habit. The patient was 
seen again eighteen days later and subsequently at periodic intervals of three to six 
months, during which time no change has been noted in the appearance of the oral mucosa. 
The latest photograph of the cheek area of the mother taken June 8, 1955, appears as 
Fig. 1. 

Laboratory tests: Biopsy of tissue taken June 21, 1954, from the patient’s cheek in 
an area relatively free of occlusal trauma and without evidence of inflammation (particu- 
larly that which might result from cheek-biting) revealed a striking overgrowth of squa- 


mous epithelium with progressive differentiation from basal to keratinized surface cells 
The 


(Fig. 4). Rete pegs were irregular in size, but the basement membrane was intact, 
superficial cells were often swollen and vacuolated, but no abnormal nuclei were present. 
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2.—Left cheek of 10-year-old son of patient in Fig. | showing scrotal and hypertrophic 
character with hyperkeratinization—somewhat less marked than in mother. 


Fig 3.—Left cheek of 6-year-old son showing scrotal and hypertrophic character with 
sn an ae less marked (but now increasing in intensity) than in either the older 
brother or the mother. 
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Fig. 4.—Photomicrograph of a section of tissue taken from the cheek of the 31-year-old 
mother (from an area uncomplicated by cheek-biting). 


Fig. 5.—Photomicrograph of a section of tissue taken from the vagina of the 31-year-old 
mother. 
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Che biopsy of tissue from the vagina (Fig. 5), taken Nov. 15, 1954, revealed char- 
sties essentially similar to those seen in the oral tissue but with a more orderly 
gement of the thick layer of squamous epithelial cells. In addition, the vaginal 
, differed from the cheek tissue in that it lacked keratinization. 

rhe only changes evidenced in both sections were observed in the surface epithelium. 
ith tissues the lamina propria was normally vascular and its stroma showed no thickening 

ers. There was no inflammation of consequence in either tissue.* 
Since considerable vacuolization was noted in both vaginal and oral histologic prep- 
ms, on Dee. 2, 1955, a second biopsy specimen was taken from the mucosa of the 
cheek in the area of the lower molar teeth. The tissue was obtained from an area 
ich Fordyee’s spots were clinically evident but which was free of trauma and cheek- 
g. PAS glycogen determinations were performed in addition to routine sections 
ed with hematoxylin and eosin. Findings in the sections stained with hematoxylin 
eosin were similar to those previously noted in the earlier biopsy and included a 
ened, well-differentiated, nonkeratinizing, stratified squamous epithelium without 
of polarity or orderliness of stratification. PAS glycogen stain revealed purplish 
glycogen-positive granules in the cytoplasm of many of the epithelial cells. The 
of of their being glycogen was substantiated by their absence in the PAS control due 

the action of the enzyme diastase from saliva.t 

Treatment: Vitamin A (75,000 units per day) and multivitamins (Theragran, one 
ipsule per day) were administered over a twelve-month period for the oral disturbance, 
without evidence of change. Systemic therapy for the vaginal disturbances, as described 


- 


previously, had not effected a change in the oral picture. Recently, prednisone, 5 mg. 
three to four times a day by mouth, had been administered for three weeks by the patient’s 
ocal physician to combat mental depression, without any resultant change in her oral 
ondition. 


Course: Over the two-year period during which the patient has been under our observa- 
tion, no change has been noted in the objective or subjective symptomatology, except for 
a mild fluctuation in the density of the oral hypertrophy over-all and occasional mild and 
transient soreness caused, no doubt, by irritation within the deep folds of the oral mucosa 


from food and/or other particles. 


Cases 2 (R. B.) and 3 (G. B.).—Both children, sons of Mrs. E. B. (Case 1), were 
examined for the first time in July, 1954, at which time they were observed to be well 
nourished, well developed, and in good health. Their past medical history was noncon- 
tributory. The oral condition of the 10-year-old boy (who was 8 years old then) was 
similar in over-all character, distribution, and quantity to that of the mother, though not 
quite so marked. The 6-year-old boy (who was 4 years old then) exhibited definite but 
considerably less obvious and extensive signs of the same oral condition, the diffuse lesions 
being confined to large areas of the cheeks, which also showed some evidence of a cheek- 
biting habit. 


At subsequent visits over the past two vears, the oral picture has remained essentially 
the same in both children, except for a very decided increase in the degree of intensity of 
involvement of the cheek areas in the younger child. No biopsies could be obtained from 
either child. The latest photographs of the cheek areas of the two children, taken on 
June 8, 1955, appear as Figs. 2 and 3. 


At the present time, all three patients are being followed closely at intervals of 


three to six months. 


*Sections were studied by Dr. Edith .- Sproul, pathologist of the Francis Delafield Hos- 
pital, Columbia University, New York, N. 

7PAS sections were studied by Dr. edn Gellman of the Department of Surgical Pa- 
thology, Columbia University, College of Physicians and Surgeons, New York, N. Y, 
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Summary 


Three patients, a 31-year-old mother and her two children (now aged 6 
and 10 years), are described, bringing to eleven the total number of patients 
reported in the literature who have been observed to be afflicted with a famili«! 
white folded scrotal hypertrophy of the oral mucous membranes. An assi 
ciated similar scrotal and hypertrophic involvement of the vaginal mucosa was 
also observed in the mother. Biopsy findings of the vaginal mucosa are de- 
seribed for the first time. A tabulated review of the literature with respeci 
to history, physical and oral findings, and histopathologic observations on 
these eleven patients is presented. 

The authors express their gratitude to Mrs. Georgia Viscuso, Mrs. Emily Lewis, and 


Mrs. Helene W. Kutscher for their assistance. 
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Oral Pathology 


POTENTIALITIES OF ORAL EPITHELIUM MANIFEST BY 
MANDIBULAR DENTIGEROUS CYSTS 


Ropert J. Goruin, D.D.S., M.S.,* MInNEApPouis, MINN. 


|‘ A review of 200 mandibular dentigerous eysts from the files of the Oral 
Pathology Department, School of Dentistry, University of Minnesota, several 


i 


unusual variations from the norm were found. 

The dentigerous cyst is normally lined with nonkeratinized stratified 
syuamous epithelium and filled with clear, amber-colored fluid that not infre- 
quently is rich in cholesterol and cholesterol esters. Beneath the epithelium 
there is a layer of connective tissue that may be loose or coarsely collagenic. 


Inflammation is quite variable. 
Observations 


A. Inflammation and Keratinization.—In eighty-one cases (40 per cent) 
there was essentially no inflammatory reaction. The stratified squamous epi- 
thelial lining was quite uniform in thickness in those cases in which inflamma- 
tion was minimal. The superficial epithelial cells in these cases were either 
parakeratotie or keratinized in sixty-four of the eighty-one cases (Figs. 1 and 2). 
In one ease there seemed to be keratinization of individual cells (Fig. 3). The 
remainder were covered by noncornifying epithelial cells. In no instance was 
the keratin layer thick; neither was a stratum granulosum observed in any 
case. Where the inflammation was pronounced, the epithelial lining varied 
trom being markedly aeanthotie to being absent (Figs. 4 and 5). 

The inflammatory reaction in the remaining 119 cases varied both in in- 
tensity and in the nature of the inflammatory exudate, from chronic (manifest 
by plasma cells, lymphocytes, and macrophages) to acute (with many poly- 
morphonuelear neutrophils, marked vascularity, and even frank hemorrhage). 


B. Odontogenic Epithelium.—Odontogenic epithelium was found in six 
(5 per cent) eases of mandibular dentigerous cyst (Figs. 6 and 7). The sig- 
nificance of this finding has been pointed out by several authors." ? In another 
case there were satellite cysts filled with keratin. Areas of transition between 
odontogenie epithelium and cysts were seen. 

‘Chairman, Department of Oral Pathology, School of Dentistry, University of Minnesota. 
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Fig. 1.—Low-power view of the wall of a dentigerous cyst. Note minimal inflammatory- 
cell infiltrate. Epithelium is of rather uniform thickness. f 

Fig. 2.—High-power view of Fig. 1. Epithelium is eight or nine cells thick. A very thin 
stratum corneum is shown in this section. Other areas manifest parakeratosis. 
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C. Sebaceous Epithelium.—In one case (Case 56-157, left third molar in 
s-year-old man) there was an island of sebaceous-like cells deep in the 
ven of the eyst wall (Fig. 8). Serial seetions did not reveal any con- 
‘ion with overlying epithelium. The involved tooth was a lower left 


‘d molar. The presence of huge numbers of sebaceous glands in the 


osa overlying this area, so-called ‘‘Fordyece’s disease,’’ is well known. It 
nost probable that undifferentiated epithelium cells enclaved in the con- 
tive tissue wall of the eyst under the influence of the ‘‘organizer’’ for this 
rion underwent differentiation to sebaceous cells. In another patient (Case 
296) there was sebaceous epithelium immediately beneath the lining of a 
ntigerous eyst, giving an appearance not unlike that of a dermoid eyst 


i ig 9). 
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Fig. 3.—Keratinization of individual cells (see arrows). 


D. Mucoepidermoid Cell Type—tEleven cases (5.5 per cent) fell into 
this eategory (Figs. 10, 11, 12, and 13). The mucoepidermoid type is so 
called because it contains mucous cells in the stratified squamous epithelial 
lining of the eyst. Their presence is difficult to explain in mandibular cysts 
unless we fall back upon the pluripotential nature of oral epithelium. The 
presence of mucus was verified in all cases with Mayer’s mucicarmine stain. 
In all eases but one this was found in the molar region (Table I). Although 
most of the mucous cells were quite near the epithelial surface, one case con- 
sisted of a single layer of cells, most of which were mucous (Fig. 14). 

Inflammation was quite variable in this group. Four of the cases were 
remarkably free of any reaction. No conclusions could be drawn from age 


and sex. 
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Fig. 4. 





Fig. 4.—Low-power view showing absence of epithelial lining of cyst. 
Fig. 5.—Low-power view of cyst wall demonstrating acanthosis and marked acute and 
chronic inflammatory-cell infiltrate, 
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Fig. 7. 


Fig. 6.—Low-power view showing numerous islands of odontogenic epithelium beneath 
the cyst lining. 

Fig. 7 — -power view showing odontogenic epithelium in wall of a mandibular 
entigerous cyst 
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Fig. 9. 

8.—Low-power view 

wall of a dentigerous cyst. 
Fig. 9. 





demonstrating a small island of sebaceous epithelium 
Sebaceous epithelium immediately below epithelial lining of a cyst. 
ous islands of odontogenic epithelium. 
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Fig. 11. 


Fig. 10.—Low-power view of cyst wall manifesting numerous mucous cells in lining epi- 


thelium. 
Fig. 11—High-power view of Fig. 10 showing mucous cells in greater detail. 
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Fig. 12. 








Fig. 13. 
Fig. 12.—Low-power view of cyst wall stained with Mayer’s mucicarmine. 
Fig. 13.—Higher-power view of Fig. 12, showing stained mucus in greater detail. 
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TABLE I. MUCOEPIDERMOID VARIETY MANDIBULAR DENTIGEROUS CYSTS 

















~ CASE Nl AREA | SEX Nl AGE 
~ 48-384 Left first molar Female 22 
49-140 Left third molar Male 49 
49-210 Right third molar Male 50 
52-311 Right second molar Male 50 
52-395 Left second molar Female 31 
53-158 Left first molar Male 43 
53-307 Midline Male 80 
53-459 Right third molar Male 28 
54-207 Left third molar Male 40 
56-90 Left third molar Female 31 
56-185 Left third molar Male 45 








E. Respiratory Epithelial Variant.—Only one case (Case 52-395, left 
second molar in a 31-year-old woman) had typical pseudostratified ciliated 
columnar epithelium (Figs. 15 and 16). In reviewing the slides, I was quite 
surprised to find respiratory epithelium in a mandibular dentigerous cyst 
and I rechecked my own records and those of the dentist who submitted the 
specimen, and finally made a telephone check with the patient to verify the 
area involved. Again I must, in ignorance, espouse the pluripotential nature 
of oral epithelium as a possible explanation, or perhaps this is a hamartoma- 


tous process. 





Fig. 14.—High-power view of mandibular dentigerous cyst. Epithelial lining is one cell 


thick. Note that majority are mucous cells. 

F, Lymph Follicles With Germinal Centers.—In two cases (1 per cent) 
there were lymph follicles in the walls of mandibular dentigerous cysts (Case 
2-451, left first molar in a 14-year-old boy, and Case 56-147, right third molar 
i a 29-year-old man). The lymph follicles had germinal centers (Fig. 17). 
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Fig. 15. 





Fig. 16. 





Fig. 15.—Low-power view of mandibular dentigerous cyst lined by respiratory epi- 
thelium. 

Fig. 16—High-power view of Fig. 15 showing pseudostratified ciliated columnar epi- 
thelium, 
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é | ,vs impressed by the similarity of these cysts to those of branchial cleft 
ovvin. The inflammatory reaction was marked in both cases, with small lym- 
ytes predominating. The epithelium was absent in large part. Certainly 
hoid tissue is quite commonly associated with the respiratory system 
ai! is an important factor in the diagnosis of cysts of branchial cleft origin 
os, 18 and 19). Frequently it is observed in association with thyroglossal 


duct eysts (Figs. 20 and 21). 





Fig. 17.—Low-power view of lymphoid follicle in wall of dentigerous cyst. Arrows outline 
germinal center. 


Summary and Conclusions 

Microscopie sections from 200 mandibular dentigerous cysts were reviewed. 
There were several unusual variants. 

1. Inflammation was quite variable, being absent in 40 per cent of the 
Cases. 

2. Keratinization and/or parakeratinization was much more common in 
those eases in which inflammation was absent or minimal. 

3. Odontogenie epithelium was observed in the walls of 3 per cent of the 
cysts. 

4. Sebaceous-like cells unconnected with the overlying epithelium were 
found deep in one eyst wall. 

5. Five and one-half per cent of the cases fell into the mucoepidermoid 
group, that is, with mucous cells in the epithelium of the cyst wall. 
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Fig. 19. 
Fig. 18.—Low-power view of cyst of branchial cleft origin. Note the lymphoid tissue in 
intimate association with the overlying epithelium. 


Fig. 19.—Higher-power view of Fig. 18. The epithelium lining the cyst is stratified 
squamous. In the lower right-hand corner is a portion of a germinal center. 
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Fig. 20. 
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Fig. 21. 


Fig. 20.—Low-power view of thyroglossal duct cyst. Lymphoid tissue is not always 
present in this type of cyst. 
Ad 21 Hizher-power view of Fig. 20 showing the ciliated columnar epithelium that 
ines the cyst. 
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6. One ease was lined with pseudostratified ciliated columnar epitheliui, 
that is, respiratory epithelium. 

7. Two eases had lymph follicles with germinal centers beneath the ep 
thelium, similar in appearance to cysts of branchial cleft origin. 

The above findings point out the many potentialities of oral epitheliun 
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FIBROUS DYSPLASIA OF THE MANDIBLE 


Report of Two Cases 


GroRGE W. Knase, Jr., M.D., Dayton, OHIO 


BROUS dysplasia of the mandible and maxilla is regarded by most as 
F eing the same entity as ossifying fibroma. Some prefer to retain this lat- 
ter term, believing the lesion to represent a true neoplasm. Those who have 
made a study of the general skeletal disease known as fibrous dysplasia, how- 
ever, have found that the so-called ‘‘ossifying fibromas’’ are in most cases 
clinically, radiologically, and pathologically identical with monostotie fibrous 
dysplasia. The term ‘‘fibrous dysplasia of bone’’ was suggested by Lichten- 
stein and Jaffe’ in 1942 to designate a condition characterized by replacement 
of cancellous bone and marrow by fibrous tissue. The change may occur as a 
small localized foeus, or there may be replacement of a major portion of a 
bone. Gross pathologie examination shows the diseased area to be pink or 
yellow-white in appearance and of a rubbery, resilient consistency. This 
dense fibrous tissue may be traversed by thin, bony septa which arise from 
the inner surface of the thinned and usually expanded cortex. When the tis- 
sue surface is seraped a gritty sensation is produced. This is due to the 
presence of myriads of tiny spicules or islands of bone or osteoid which have 
been formed by metaplasia of the fibrous tissue cells. Microscopically, the 
fibrous tissue which forms the bulk of the lesion is dense and is arranged in 
bundles and whorls, and the bony foci are widely distributed throughout it. 
Occasionally, the connective tissue is collagenous or it may show a myx- 
omatous degeneration and, more rarely, the presence of cystlike spaces. The 
lesions of fibrous dysplasia are usually fairly well demareated. As they pro- 
gress, the fibrous replacement results in expansion of the bone with thinning of 
the cortex. There is no tendency toward erosion of the cortex, however, and 
no periosteal reaction oeeurs. Roentgenograms typically show roughly spheri- 
cal areas of radioluecence which give to the lesion a pseudoloculated or trabecu- 
lated appearanee. This change has been unfortunately described as ‘‘cystic’’ 
by some; however, the tissue rarely contains true cysts. The appearance is 
produced by the rounded areas of radiolucent fibrous tissue which are sep- 
arated by bony septa. Within some clear areas there may be isolated radio- 
paque foei. Some lesions are characterized by a ground-glass appearance 


From the Laboratory Service, Veterans Administration Center, Dayton, Ohio, and the 
Department of Pathology, College of Medicine, Ohio State University, Columbus, Ohio. 

The photographs were prepared by the Medical Illustration Service of the Veterans 
\dministration Center. 
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caused by the presence of myriads of minute foci of metaplastic bone in the 
fibrous tissue matrix. This is more commonly seen when the disease occurs i) 
the maxilla. The cortex of the bone involved by fibrous dysplasia often a)- 
pears thinned and distended in the roentgenogram. 

Fibrous dysplasia is generally divided into three groups: (1) monostoti: 
fibrous dysplasia, in which single bones are involved; (2) polyostotie fibrous 
dysplasia; and (3) Albright’s syndrome, in which polyostotie lesions tend to 
be unilateral and are associated with skin pigmentation, premature sexual and 
skeletal development in the female, and oceasionally hyperthyroidism. This 
grouping is made for convenience in discussion, since the relationships of th: 
various forms are not understood. There is also lack of unanimity of opinion 
regarding etiology, concepts of developmental disturbance, neurological de- 
fect, and trauma being proffered by leading students of the disease. For an 
informative discussion of fibrous dysplasia, the articles by Lichtenstein and 
Jaffe’ and Schlumberger? are recommended. Other reports by Schlumberger’ 
and Berger and Jaffet deal more specifically with the involvement of the 


mandible and maxilla. 

The uncommon ‘‘ossifying fibroma’”’ of the mandible is probably an ex- 
ample of the monostotic form of fibrous dysplasia. It usually occurs as ¢ 
solitary lesion, but it has been described as part of the generalized polyostotic 
variety. It has been stated that the lesions are more common in females than in 
males, and that they are usually detected by the time the patient has reached 


adolescence and infrequently are discovered beyond the age of thirty-five.‘ 
The duration of symptoms varies greatly, being from six months to twelve 
years in one series. Complaints usually center about local and gradual swell- 
ing of the mandible, occasionally with tenderness or pain or symptoms asso- 
ciated with adjacent teeth. The involved region of bone is hard, but the over- 
lying mucosa and skin are freely movable and normal in appearance. The 
radiologic appearance has been described above. Biopsy usually affords a 
diagnosis, and treatment customarily consists of curettement followed by pack- 
ing with bone chips in the small lesions or attempted excision of the diseased 
segment of the bone when involvement is extensive. Some surgeons favor a 
conservative approach and consider that cosmetic removal of bulging areas 
is the most treatment that is indicated. Prognosis is usually good, although 
recurrences apparently are not infrequent. Inasmuch as there exists consid- 
erable divergence of opinion concerning the essential nature of this disease, 
it is apparent that more cases must be studied. The following reports, there- 
fore, are presented. The first is an example of fibrous dysplasia of the right 
mandible in a woman, while in the second ease the left mandible of a man is 
involved. 
Case Reports 


Case 1.— 

History: The patient, a 39-year-old white housewife, was admitted to the 
-University Hospital on June 22, 1949, because of recurrence of a mass in the right jaw. 
She had first noted a small lump in the right mandible in the summer of 1934. This was 
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n February, 1935, and was diagnosed as ossifying fibroma. The growth recurred, 
and was more radically excised in 1936 and again in 1937, at which time the 
was cauterized and radium was inserted. 


During this latter admission, examina- 
»wed a tender, hard tumor of the mandible just proximal to the angle. There was 
oloration of the overlying mucosa. When the patient was seen again in 1944, 
vas a large, nodular, bony growth involving the shaft of the right mandible and 
ing toward the floor of the mouth. On the gingival margin of the enlarged bone 
draining sinus which had been present since the previous operation. From 1947 
present hospitalization there had been steady enlargement of the involved mandible. 
time of admission there was no pain, but only a sensation of fullness and heaviness 


right side of the face together with some mechanical difficulty in mastication. 
istory and family history were noncontributory. 


Physical examination: Examination of the right mandible showed a hard, irregular 
vement of the bone from the region of incisors to the angle. It measured 5 em. in 
eatest diameter, which was at the midportion and angle, There were no other sig- 
int physical findings. 





Fig. 1 Case 1. Rounded bony expansion of angle of right jaw with radiolucent and opaque 
foci. 


Laboratory and x-ray findings: 


Blood counts and hemoglobin determinations were 
normal limits, 


The Wassermann test was negative, as was routine urinalysis. 
im and phosphorus studies on several occasions showed no abnormalities. 


he 


Serum 


Roentgenograms 
jaw showed an irregularity of osseous structure with localized expansion of the 
hut no disruption (Fig. 1). There 


was ¢ 
ty and “eystic” 


a trabecular pattern with areas of radio- 
areas of radiolucency. No other bones were examined radiologically. 
Course: It was the examining physician’s impression during the patient’s last admis- 
liat the lesion represented an adamantinoma. On June 23, 1949, the mandible was 
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Fig. 2.—Case 1. Excised segment of mandible showing bosselated surface. On section, 
there is abundant fibrous tissue with bony trabeculae and white foci of metaplastic bone. 
The cortex is thinned. 


Fig. 3.—Case 1. Islands of metaplastic bone in a dense fibrous tissue stroma. (Hematoxylin 
and eosin stain. Magnification, x45; reduced 4.) 
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mber 3 


anseeted just lateral to the incisors and just above the angle in the lower portion of 
9 ascending ramus. A bone graft was inserted. The patient was well and without 
formity as of December, 1955. 

Pathologic findings: Fragments of bone and gritty fibrous tissue were removed at all 
vious excisions of the mandibular growth. These all showed the characteristic histo- 
ie changes of fibrous dysplasia or ossifying fibroma. The specimen removed during 
last admission was a segment of the body and angle of the right mandible measuring 
; by 2.5 by 2.0 em. (Fig. 2). Its contour was distorted by numerous bulbous bony en- 
gements protruding 0.5 to 1.0 em. above the surface. On section, there was an ex- 
led but dense cortex with bony trabeculae extending into the central part of the 
ne. Interspersed between these trabeculae, there was abundant gray-white, gritty, 
| spongy fibrous tissue. Microscopic sections showed areas in which fibrous tissue was 
ermingled with numerous small islands and trabeculae of osteoid and bone (Fig. 3). 
@ appearance was typical of fibrous dysplasia. There were no changes suggestive of 


adamantinoma. 


Case 2.— 

History: The patient, a 45-year-old white man, was admitted to the hospital 
Aug. 26, 1955, because of a swelling of the left jaw. He had received a blow on the 
side of his face in 1927, and in 1929 he was referred by his dentist to a hospital where a 

ilnut-sized tumor or eyst was removed from the left mandible. The pathologic diagnosis 
is fibrosarcoma. Except for residual swelling in the jaw and occasional dental infections, 
was subsequently asymptomatic. In 1945, while the patient was in the Navy, a phy- 
ian described a large, lumpy, hard, bony swelling involving the horizontal ramus for 
out 5 em. Roentgenograms showed it to be multilocular, with numerous calcific foci 
thin it. A biopsy specimen showed the typical microscopic changes of fibrous dysplasia. 
e original diagnosis was then considered to have been in error. Laboratory studies, 
neluding ealecium and phosphorus determinations, were normal. Several teeth were 
extracted and the patient was given two courses of radiotherapy. In 1947 he again in- 
jured his left jaw, but there were no immediate symptoms. In the past three to five months 
the patient had been troubled by a steady dull aching of the left mandible associated 
vith enlargement of the lump which had been present there for some time. There was 
eceasional difficulty in swallowing, together with soreness of the throat. The past history 


ind family history were not revealing. 

Physicai examination: The patient was well developed and well nourished, and in no 
acute distress. Examination of the left mandible externally revealed the presence of an 
rregular, bony-hard mass, 6 by 5 em. in diameter, involving the body for a distance of 
5 em. beginning just distal to the angle. Palpation of the floor of the mouth revealed 
inward extension of the mandibular enlargement, but no abnormality of the buccal mucosa 
and no tenderness. Externally, just below the mass, there was a movable 8 mm. lymph 
node. Examination of the remainder of the body revealed no significant abnormalities. 


Laboratory and x-ray findings: The serologic test for syphilis was negative. Routine 
blood counts, hemoglobin determinations, and hematocrits were within normal limits. 
Urinalysis was negative. Roentgenograms of the mouth (Figs. 4 and 5) revealed that 
the upper jaw was edentulous and that most of the teeth were absent from the lower 
jaw on the left side. On this side there was a large bulging area extending obliquely 
several centimeters beneath the angle of the jaw and showing a well-developed contour. 
It was composed of linear areas of increased density, with a few small translucent areas 
having the appearance of cysts. There was an apparent increase in the growth of the 
body of the mandible on this side. The impression was that the lesion represented ada- 

antinoma. Roentgenograms of the chest were negative. Other bones were not examined 
radiologically. 

Course: A biopsy of the left mandible was performed on July 19, 1955, and was 
interpreted as showing fibrous dysplasia. On Aug. 9, 1955, an attempted excision of the 
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Fig. 5. 


Fig. 4.—Case 2. Left mandible showing enlargement of posterior half. 
Fig. 5.—Case 2. Anterior view showing left mandibular enlargement. 
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Fig. 8. 





A. ey 
Fig. 9. 


8.—Case 2. Proliferating fibrous tissue undergoing metaplasia to osteoid, some 


Fig. 
of which is calcified. (Hematoxylin and eosin stain. Magnification, «150; reduced 4.) 

Fig. 9—Case 2. Ossifying fibrous tissue growing in normal marrow space. (Hema- 
toxylin and eosin stain. Magnification, x60; reduced 4.) 
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Fig. 10. ’ 





Fig. 11. 
Fig. 10—Case 2. Superior aspect of specimen showing massive bosselated thickening. 
Fig. 11.—Case 2. Lateral aspect of specimen showing fine trabeculation of bone, with 





liolucent and opaque areas and thinned cortex. 
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involved segment of mandible was performed. The incision was carried vertically throuyh 
the lower lip, two incisor teeth were extracted in the midline, and the mandible was 
transected at the symphysis beyond the involvement. Posteriorly, the angle of the man 


ble was exposed beyond the enlargement and transected. The defect was bridged by t 


interposition of two Steinmann pins, and several months later these were replaced by « 


bone graft. 

Pathological findings: The gross specimen was a segment of the left mandible fro: 
the angle to the median line, measuring 6.5 em. in length, 3 em. in breadth, and 4 em. i 
vertical dimension (Fig. 6). Three front teeth were present. The mandible was un 
formly enlarged, with one prominent rounded bony protuberance, approximately 3 em. i) 
size, projecting downward and medially from near the angle. Other less pronounced, 
bosselated irregularities were present on the outer surface. The periosteum was intact, «as 
was the underlying cortex. The specimen was sectioned longitudinally, disclosing an interior 
composed of firm but compressible pale pink and yellow fibrous tissue traversed by irregular 
tine bony trabeculae or septa (Fig. 7). The fibrous tissue was gritty on cut surface. The 
expanded cortex appeared thinned but intact. 

Microscopic sections (Fig. 8) showed the bulk of the process to be composed ot 
dense fibrous connective tissue showing active proliferation. Numerous foci of immature 
bone were dispersed throughout the fibrous matrix. There were also many small islands 
and trabeculae of osteoid which appeared to have arisen by transition of connective 
tissue cells. Some areas of the growth were densely collagenous with few bony septa 
and in other places there was abundant mature calcified lamellar bone. Near the distal 
line of resection, buds of ossifying fibrous tissue were seen growing into normal marrow 
spaces (Fig. 9). 

The structure of the lesion was well demonstrated by roentgenograms of the resected 
specimen (Figs. 10 and 11). These showed the mandible to be traversed by irregular 
trabeculae between which were areas of radiolucency. In the central portion of the bone 
there were patchy radiopaque foci. 

Discussion 

One feature of interest in these two eases is the length of existence of 
the disease. In the first patient the lesion was known to have been present 
for more than twenty years. In the second patient a bone disorder, apparently 
fibrous dysplasia, was discovered twenty-six years before the present admis- 
sion. Despite attempts at removal in both patients, the growths have recur- 
red and have been slowly progressive. <A history of trauma was obtained in 
one case. This may be of etiological significance. It is also of interest to note 
that in both instances a diagnosis of adamantinoma was entertained on the 
basis of physical and radiologic findings. This is not too surprising, inasmuch 
as the latter tumor is a slowly growing, painless, bulging expansive growth 
which most frequently involves the mandible in the region of the molars and 
angle, and it often occurs in persons under 35 years of age. Roentgenograms 
of adamantinomas usually show well-defined circular areas of rarefaction of 
varying size. These defects are typically more radiolucent and more sharply 
bordered than are those of fibrous dysplasia. Another aid in differentiation 
is the fact that in fibrous dysplasia the ‘‘eystic’’ areas are usually traversed 
by fine and coarse bony septa. Adamantinomas have been clinically suspected 
in other reported instances of fibrous dysplasia of the mandible.* More fre- 
quently, however, the original diagnosis has been osteofibroma, fibrous oste- 
oma, or some other term descriptive of the fibrous and osseous character of 
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rowth. The varied terminology which has been used to describe these 
s has prevented a clear understanding of the abnormalities and over- 
hs of fibrous tissue which occur in jawbones. Although it is thought by 
hat fibrous lesions here are of specialized type and different from similar 
es elsewhere in the skeleton, the overwhelming evidence indicates that 
ist cases, and in most respects, they are identical. The oral specialist, 
ore, must orient his thoughts along lines of general skeletal abnormali- 


While the 


he is to recognize the true nature of many of these lesions. 


ible has a number of disorders peculiar to it, it is also vulnerable to the 


al bone diseases. 

Summary 
wo eases of fibrous dysplasia of long duration involving the mandible, 
a 39-year-old white woman and the other in a 45-year-old white man, 
resented. The second patient gave a history of previous trauma. The 
icteristies of this disease are described. The so-called ‘‘ossifying fibroma”’ 
e mandible is considered to be a form of monostotie fibrous dysplasia of 


th 
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APPLICATION OF HISTOCHEMICAL METHODS TO 
ORAL PATHOLOGY 


M. S. BurstoneE, BETHESDA, Mp. 


N BOTH general and oral pathology, we are frequently confronted with 

diagnostic problems relating to the inability of routine stain to give us more 
information as to the pathogenesis and prognosis of a lesion. Recent advances 
in histochemistry and biochemistry have suggested both the desirability and 
the necessity for the utilization of newer specific staining techniques in diag- 
nostic microscopic pathology. During the past two years, a systematic at- 
tempt has been made in this laboratory to study surgical specimens from a 
broader basis as just indicated. 

One of the difficulties in such a study relates to the processing of surgical 
specimens, which should be fixed immediately to preclude post-mortem changes. 
It is apparent that tissues fixed in formalin or similar solutions, as well as 
decalcified tissues, may be relatively unsatisfactory for many histochemical 
studies. Even though certain histochemical tests may be performed on such 
fixed tissues, the problem of final interpretation is difficult, since the mode of 
action of many of the routine fixatives is not too well known. Despite these 
considerations, valuable studies can be undertaken on routinely fixed tissues, 
provided that the nature of the chemical reaction between the fixative and 
the tissue component is known. Recent studies by Lillie’ on histochemical 
tests for certain protein groups illustrate significant contributions to the 
nature of fixation effects as well as identification of histochemical sites of 
activity. 

Fresh-frozen sections and also cold formalin-fixed frozen sections have 
been used for a number of enzyme procedures.?. Unfortunately, many of the 
newer azo-coupling enzyme procedures do not work well with fresh-frozen sec- 
tions because of marked diffusion artefacts. Although cold formalin-fixed 
frozen sections give better results, the usual thickness of frozen sections, as 
well as inactivation (possibly selective) caused by formalin, leaves something 
to be desired. According to studies by Seligman and associates,* brief cold 
formalin fixation results in up to 70 per cent inactivation of certain enzymes. 
Nevertheless, such fixation is useful in laboratories not equipped with freeze- 
drying or cryostat devices. For careful comparative enzyme studies on a number 
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sues (for example, tumors) a procedure such as freeze-drying is almost 
pensable because of the necessity of uniform processing and storage of 
specimen. 

uring the last few years there has been renewed interest in freezing and 
o, Under optimal conditions, frozen-dried tissues exhibit excellent histo- 
characteristics and do not show shrinkage artefacts so commonly seen 
aqueous fixatives. The historical development of freeze-drying and some 
e previous applications to histochemistry are thoroughly covered in a 
t review by Gersh and Stephenson.‘ The freeze-dry machine which has 
in continuous use in this laboratory for over two years is based upon the 
vn of Gersh.**> The apparatus was specifically designed with features to 
itate the handling of a large number of thick (5 mm.) pieces of surgical 
imens. As many as fifty slabs of tissue have been dried simultaneously. 


. 


Rebuilt vacuum pump for high-vacuum infiltration. (From J. Nat. Cancer Inst. 17: 
49-63, 1956.) 

The machine usually operates for three to five months without any shutdown 
other than to remove or add tissues. There has been considerable difference 
of opinion as to the vacuum necessary to dry tissues efficiently. Some workers 
claim that extremely high vacuums are necessary, while others believe that 
an ordinary mechanical pump is adequate. I have found that, although expen- 
Sive very high-vacuum systems are not necessary, a mechanical pump alone is 
not adequate for the volume of tissue used. Therefore, both mechanical and 
oiltiffusion pumps are necessary if any volume of tissue is to be dried. 
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Subsequent to drying, tissues are usually infiltrated in paraffin under 
vacuum. If the infiltration is not carried out under critical conditions of te: 
perature and time, the advantages of freeze-drying may be nullified by inaci 
vation of enzyme systems. In order to facilitate embedding of a large numbe: 
of dried tissues, Mr. George Blakeslee of the Instrument Section, Nationa! 
Institutes of Health, and I have rebuilt a commercial vacuum oven for this 
purpose (Fig. 1). A vacuum as low as 20 microns ean be obtained; this is 
necessary since dried tissues are difficult to infiltrate. However, paraffin is no! 
the best infiltrating medium, and work is in progress on the development oi 
plastic embedding media which ean infiltrate tissue without the need of heat 
or vacuum. 

Of greatest interest to the oral pathologist are histochemical studies of 
bone lesions. As previously indicated, fixation plus decalcification of hard 
tissues may make any final interpretations of a staining reaction exceedingly 
difficult. Although young animal bone may be sectioned undecalcified, larger 
calcified human lesions have to be ground, thus resulting in the loss of soft- 
tissue relationships. Studies of frozen-dried ground sections of odontomas 
and teeth exhibiting osteogenesis imperfecta have revealed striking contrasts 
between the periodic acid-Schiff staining of different components of the 
matrix (Fig. 2).° Abnormal ealeifications, such as pulp stones, also stain 
intensely. Recently a number of specific methods for the visualization of 
protein groups have been described.’ One of these methods, the dinitrofluoro- 
benzene (DNFB) procedure, has been used to study certain reactive group- 
ings in frozen-dried developing mouse bones and teeth. Witkop’ has used the 
DNFB method to study teeth of patients with dentinogenesis imperfecta. 

The enzyme procedures which I have been interested in developing in 
conjunction with frozen-dried tissues are classified as azo-coupling methods 
and are based upon a principle used in the dyestuff industry. In 1880 the 
British firm of Read, Holliday and Son discovered that when textiles were first 
impregnated with a naphthol, which in itself is essentially colorless, and then 
followed by treatment with a diazonium salt, the cloth became dyed a bright 
red. In 1944 Menten and co-workers, cognizant of this process, discovered a 
new histochemical principle. They were able to demonstrate phosphatase in 
tissue sections by the use of a naphthylphosphate substrate which, when hy- 
drolyzed in the section, released a naphthol. This naphthol was coupled in 
situ to produce a dye, thus localizing the enzyme. Several years later Selig- 
man and Gomori? developed substrates for the demonstration of esterase and 
other enzymes. Because of the high activity of frozen-dried tissues, it is pos- 
sible to use new substrates which are not well hydrolyzed by routinely fixed 
tissue and also to demonstrate enzyme activity of a very low order such as 
occurs in gingiva, salivary glands, and connective tissue. Recently a new 
naphtholie substrate has been developed which enables precise localization of 
esterase activity even under very high optical magnification (x 1,000).’° 
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B. 


+ ; 2.—-A, Complex odontoma, pa-S method, showing irregular staining of dentine matrix. 
Gridcation, > v0.) B, Intense pa-S staining of dentine in dentinogenesis imperfecta. Low 
nen lagnincations. 





BURSTONE O. S., O. M., & ¢ x 


300 March, ! 


It should be mentioned, however, that problems of localization as well 
characterization of the histochemistry of normal tissues still represent maj 
challenges. Beeause the oral tissues have a relatively low metabolic activity 
as compared with certain parenchymatous tissues, new methods or modific 
tions will have to be developed for their study. In addition, technologic 
advances are necessary. For example, many of the microtomes and other 
equipment in use today were designed at the turn of the century. New cut 
ting equipment for bone, as well as frozen-dried tissues, and also new embed 
ding media are indicated. 

The following cases illustrate certain enzyme patterns of human neo- 
plasms, as well as possible diagnostic implications. 


(Magnification, 


3.—Aminopeptidase activity in stroma of an epidermoid carcinoma. 
«140.) 


The first case is that of a 65-year-old man who had a history of swelling 
in the left tonsillar area and a cervical adenopathy. Specimens taken from a 
radical neck dissection revealed nests and sheets of tumor cells. There was 
no keratinization, and no intercellular bridges were visible. There was marked 
perineural and perivascular infiltration by tumor cells. With a method for 
the demonstration of a proteolytic enzyme (aminopeptidase) the connective 
tissue stroma shows a striking activity (Fig. 3). Similar activity was also 
observed in the stroma of a salivary gland adenocarcinoma, but not in the 
stroma of the adjacent normal parotid gland tissue. Proteolytic activity in 
the connective tissue stroma adjacent to actively growing neoplasms has been 
observed in a number of tumors.” 
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{ Esterase activity of ducts in a human submaxillary gland. (Magnification, 110.) 
(From Burstone: J. Histochem. & Cytochem. 17: 49-63, 1956.) 


oy} 
ah. 53 


-Esterase activity of “pearl’’ and dyskeratotic cells in a differentiated epidermoid 
carcinoma. (Magnification, x100.) 
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The next case is that of a 49-year-old man who gave a history of a sen 
sation of irregularity under the left anterior portion of the tongue. Miero- 
scopically, the lesion exhibited an ulcerated epithelium with superficial layer: 
of fibrin and deeper areas of granulation tissue. In the granulation tissu 
and underlying sublingual gland were nests and masses of tumor cells, som: 
of which showed ‘‘pearl formation.’’ In many areas it appeared that th 
tumor was arising from small ducts of the sublingual gland. With an esteras: 
method, this lesion showed sites of activity in tumor masses which appeared 
to simulate ducts. It is interesting to note that normal human salivary glands 
exhibit esterase activity of ducts as well as demilune cells (Fig. 4).12 Several! 
fairly typical, well-differentiated intraoral carcinomas showed esterase activity 
in sites of keratinization (for example, ‘‘pearls’’ and some dyskeratotie cells) 
(Fig. 5). 

With regard to visceral tumors, it is of great interest that Gomori' has 
found that metastases of liver and pancreatic tumors show different enzyme 
characteristics, even though the metastases may be poorly differentiated. 
With new methods it may be possible to characterize salivary gland tumors on 


a more functional basis. 

It is apparent that some of these procedures give us a perspective of neo- 
plasms not apparent with routine stains. As previously suggested, the use of 
special procedures may help elucidate the pathogenesis and classification of 
salivary gland tumors. The demonstration of proteolytic activity in the 


stroma adjacent to tumors may be of significance, since it has been suggested 
from time to time that tumors may spread by means of proteolytic activity 
which initiates breakdown of the ground substance of the adjacent stroma. 
Recently Sylven and Malmgren“ have reported on quantitative studies of pro- 
teolytic activity of tumors, and likewise have observed stromal activity ad- 
jacent to the tumor. If tumor spread is, indeed, related to enzyme activity, 
another approach to chemotherapy of tumors could involve the use of agents 
which affect the stroma rather than the tumor cells. 
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SEBACEOUS ADENOMA IN A DOG 
Rosert J. Goruin, D.D.S., M.S.,* Mrnneapouis, MINN. 


RUE sebaceous adenomas are quite rare in animals, as they are in human 

beings.’ ? Although Mulligan® cites an incidence of forty-five eases in 1,000) 
tumors of dogs, the photomicrographs in his book indicate that he is talking 
about sebaceous nevi, not sebaceous adenomas. If we are stringent in our 
definition of sebaceous adenoma and indicate that the tumor must consist of 
circumscribed proliferations of incompletely differentiated sebaceous glandular 
structures, the incidence of sebaceous adenoma, especially that involving mu- 
cous membrane surfaces, is quite low. Schlumberger,‘ in his excellent review, 
makes no mention of this tumor involving oral structures. 


Case Report 


A well-cireumscribed, elevated lesion about 1 em. in diameter was found 
at the junction of the skin and mucosa surface of the lower lip of a 9-year-old 
German shepherd dog. It was surgically removed with no untoward results. 


Fig. 1.—There is a thin layer of connective tissue that separates the tumor from the 
overlying stratified squamous epithelium. The tumor is composed of irregularly shaped lobules 
separated from one another by thin strands of collagenic connective tissue. (Magnification, 
x35; reduced \%.) 


*Chairman, Division of Oral Pathology, School of Dentistry, University of Minnesota. 
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Fig. 2.—Basically two types of cells compose the tumor with many transition forms 
between the generative or basal cell and the mature sebaceous cell. (Magnification, 250; 
reduced \%.) 


Fig. 3.—High-power photomicrograph illustrating the two basic types of cells com- 

posing the sebaceous adenoma—sebaceous cells and basal cells. In contrast to this tumor 

the sebaceous nevus, as exemplified by Fordyce’s disease, which is composed of completely 
fferentiated sebaceous glands. (Magnification, *450; reduced 1%.) 
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Histopathology.—The tumor was quite well cireumseribed from the su 
rounding tissue by a layer of thick collagenie connective tissue in which the 
was a mild infiltrate of plasma cells. There were numerous lobules ineco: 
pletely separated from one another by connective tissue strands. The lobul:s 
varied markedly in size and shape. Two basie cell types were present, a1 
there were many cells intermediate or transitional between the two basi 
types. 

The first type resembled the cell of the basal layer of epithelium of th 
generative layer of sebaceous glands. The other resembled mature sebaceous 
cells. The composition of the tumor was not completely homogeneous, but 
varied with the area considered. Some lobules were predominantly of thi 
basal cell type; others were composed chiefly of sebaceous cells (Figs. 1, 2 
and 3). 

Summary 


A sebaceous adenoma of the lip of a German shepherd dog is described. 
This tumor, in contrast to a sebaceous nevus, is quite rare. 


The author is indebted to H. R. Clark and J. Rothenberger for their technical assistance. 
This is one of a series of studies on animal oral pathology made possible through a grant from 
the Graduate School, University of Minnesota, 
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ROENTGENOGRAPHIC MANIFESTATIONS OF SCLERODERMA 


Report of a Case 


Davip F. Mircueuy, D.D.S., P#.D.,* AND ANAND P. CHAUDHRY, 
B.D.S., M.S., Po.D., MINNEAPOLIS, MINN. 


IS well established by Stafne and Austin’s' review of dental roentgeno- 
rams made in 127 eases of acrosclerosis or diffuse scleroderma that there 
lefinite thickening of the periodontal membrane in some of these cases. 
Other references concerned inelude those of Stafne? and Krogh.’ The follow- 
- case is presented because it corroborates their findings. 

i 





Case Report 


A 41-year-old Syrian woman came to the oral diagnosis clinic on Aug. 12, 1955, for 
ne examination of her teeth. Her medical history revealed that she had been suffer- 
s from seleroderma for the last eight years. The onset of this disease was gradual and 
Intraoral examination revealed mild gingivitis and deposition of calculus, but 
The gingival crevices were of normal 


fous. 


other clinical evidence of periodontal disease. 





I 1.—The patient is unable to extend her fingers. The skin is hard and has areas of depig- 
mentation 


ith, the teeth were firm, and the occlusion was within normal limits. The patient had 
ssi¢ symptoms of the acrosclerosis type of scleroderma with involvement of the skin, 
efly of the hands and forearms, rigidity of the phalangeal joints, and depigmentation 
e skin. The skin was smooth, shiny, atrophic, and hard, with loss of elasticity 
1). At this time there was no involvement of facial skin except for some rigidity of 


nuseles and difficulty in opening the mouth in the morning. 


From the University of Minnesota, School of Dentistry. 
Present address: Indiana University, School of Dentistry, Indianapolis, Indiana. 


307 








MITCHELL AND CHAUDHRY O. S., O.M., & 


308 March 





The roentgenographic examination of the teeth revealed widening of the periodon:al 


membrane spaces (Fig. 2). The widening was uniform throughout the periodon al 
space. The lamina dura was thickened. The teeth chiefly affected were the posterior 
teeth; however, there was involvement, to a lesser extent, of anterior teeth. 





Fig. 2.—The upper and lower posterior teeth. Note wide periodontal membrane space and 
thick lamina dura. 


Discussion 

Scleroderma is a systemic disease involving collagenous tissues of the 
body, including those of the blood vessels. Three types have been described, 
namely, diffuse, cireumseribed, and acroselerosis. The diffuse type is attended 
by a feeling of stiffness, and initially it affects the extremities, neck, face, or 
trunk. The circumscribed variety is similar to the diffuse type, except that 
the process is localized. Acrosclerosis is a syndrome combining Raynaud’s 
phenomenon with sclerotic patches that affect the skin of the distal parts ot 
the extremities, face, and neck. Histologically, there is fibrinoid degeneration 
of the connective tissues, edema, and leukoeytic infiltration of the corium. 
The epidermal appendages become atrophie and disappear. The blood vessels 
become obliterated. Besides skin, other organs affected are the lungs, esopha- 
gus, heart, endocrine glands, skeletal muscles, and joints. 

The etiology is obscure. The temporary relief on administration of ACTH 
or cortisone suggests adrenal insufficiency. The condition is known to have 
developed after acute infections, such as influenza and pneumonia, which is 














arated leer een 


cestive of an allergic response to toxins. 


srunsen, J.: 
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On administration of men- 
coeeal endotoxin to rabbits, hamsters, and rats, Brunsen and associates‘ 
produced the deposition of fibrinoid material in the collagenous tissues 


ughout the body very similar to that found in such diseases as scleroderma, 


irteritis nodosa, and lupus erythematosus. Scleroderma appears to be the 


systemic disease of the collagenous tissues which manifests itself clinically 
1e periodontal membrane. 
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PATHOGENESIS OF MUCOCELES 
Report of a Case 
THEODORE E. Boupen, D.D.S., M.S., Cuicaco, IL. 


UCOCELES are considered to be retention cysts which result from the 

obstruction of an excretory duct.1 However, several experiments® * in 
which the excretory ducts of rats and mice were ligated for varying periods 
up to nine and one-half months did not result in the production of mucoceles. 
Instead, the obstruction led to atrophy of the acini, dilatation of the ducts, 
disappearance of secretory granules, interstitial fibrosis, and adenitis. 

In a study of nineteen surgically removed mucoceles,* an epithelial lining 
could not be demonstrated. Lesions similar to human mucoceles were produced 
in rats and mice by severance of the excretory duct.‘ These mucoceles, too, 
were lined by connective tissue and not by epithelium. From this study, it was 
postulated that mucoceles in man are apparently produced by a traumatic de- 
feet or severing of a salivary duct and the subsequent escape of saliva into the 
adjacent tissue. However, the presence of a defect in the ductal system of 
salivary glands has not been demonstrated in surgically removed mucoceles. 
The present report deals with one case in which such a defect was found. 

The case is that of a 25-year-old white man who had a eystie lesion 2 em. 
in diameter on the inner surface of the left side of the lower lip. This was 
diagnosed clinically as a mucocele. Under local anesthesia, the lesion was ex- 
cised and fixed in formalin. 

The specimen consisted of two fragments of tissue which together measured 
1.3 by 1.0 by 1.2 em. They were nodular and the nodes were separated by a 
translucent connective tissue. The specimens were embedded in paraffin, cut 
serially, and stained with hematoxylin and eosin. Selected sections were also 
stained with Géméri’s silver impregnation, mucicarmine, van Gieson’s, and 
Mallory’s trichrome stains. 

The histologic sections showed lobules of a mixed serous and mucous salivary 
gland and fragments of muscle. 

One fragment showed two large eystie cavities in the submucosa. They 
were lined by compressed connective tissue which contained varying amounts 
of homogenous, mucicarmine-positive material, red blood cells, and acute in- 
flammatory cells. The capillaries were dilated. The mucosal epithelium was 
atrophic and in most areas consisted of one or two layers of spindle-shaped 
cells only. No ridges were seen. 

From the Division of Oral Pathology, University of Illinois, College of Dentistry. 
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The homogenous material, edema, and inflammatory cells could be traced 
the submucosa into the intralobular interstitial tissue of the mixed salivary 

Here the inflammatory cells were predominantly plasma cells and 
shoeytes. The latter were in perivascular foci. 











Fig. 1—Photomicrograph of a mixed salivary gland showing a cyst (C) in the inter- 
lobular connective tissue. filled with mucicarmine-positive material and a few inflammatory 
cells Arrows indicate the area where the high columnar epithelium of the interlobular duct 
(D) stops and joins with the connective tissue lining the cyst. (Magnification, x80; reduced 


A third eystie eavity, partially filled with eosinophilic material and lined 
by compressed connective tissue, was observed in the interlobular connective 
tissue (Fig. 1). The luman of an interlobular duct was continuous with the 
cystic cavity. However, the epithelium lining the duct did not continue into 
and around the eystie space (Fig. 1). The interlobular and intralobular ducts 
and the luman of some of the alveoli were dilated. A diagnosis of mucocele, 
with early obstructive adenitis was made. 


Discussion 
The observation of a defect in an interlobular duet, with the presence of a 
eystie eavity in the interlobular connective tissue, in a surgically removed 
mucocele confirms the results obtained in previous experiments. Severing of 
the exeretory duet of the submaxillary gland in rats and mice led to the forma- 
tion of lesions which were histologically identical to lesions found in human 
beings and diagnosed as mucoceles. In the experimental animal, the duct was 
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severed at some distance from its exit from the cephalic pole of the submaxillary 
gland. The secretory function of the submaxillary gland was unimpaired \y 
this procedure. Saliva escaped from the duct through the defect and was 
pooled in the adjacent connective tissue. 

In the present case the defect of the duct is present within the lobule of 
the salivary gland and there is pooling of mucicarmine-positive material within 
the adjacent connective tissue (Fig. 1). 

Subsequently, the saliva made its exit from the interlobular tissue into the 
submucosa. The two cystic cavities found in the submucosa correspond to thie 
lesion observed clinically on the lower lip. 

Secretory activity continued, as is indicated by the presence of granules 
in the cytoplasm of the acinar cells. 

There are signs of obstruction, as indicated by the inflammatory cells and 
the dilatation of the ducts and alveoli. However, these changes are slight. 
They suggest the following sequence of events in the formation of a mucocele: 
(1) trauma with injury to a duet; (2) eseape of saliva into the surrounding 
connective tissue; (3) pooling of the saliva in the connective tissue; (4) localized 
swelling (clinically diagnosed as mucocele); (5) compression of surrounding 
tissues, that is, ducts, acini, connective tissue, and oral epithelium; and (6) 
the compression of ducts by eseaped secretion secondarily producing an ob- 
structive adenitis. 

The degree of obstruction would depend upon the site of injury and the 
duration of the injury. If the duct is injured after its exit from the lobule, 
signs of obstruction would be absent or minimal. Should the injury occur 
within the lobule, as in this case, signs of obstruction would be greater. 


Summary 
A ease has been presented which clinically and histologically is diagnosed 
as mucocele. The lesion is lined by connective tissue. This agrees with the 
findings of previous studies.*° 
The demonstration of a defect in an interlobular duct opening into the 
eystie cavity confirms the observations made in the experimental animal, namely, 
that mucoceles are the result of severance of a duct and are not due to obstruc- 


tion of the duct.* 
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THE EFFECT OF BLOOD CLOTTING ON HAMSTER PULP 
EXPOSURES 


ervyn B. Quiatey, M.S., H.D.D., L.D.S., R.F.P.S.,* Rocuester, N. Y. 


METHOD of using hamster molar pulps to study pulpal responses and 
A subsequent fate after exposure and treatment has previously been re- 
ported.* In the previous article, one notable result occurred when a blood 
clot was allowed to form before the application of the test drug (zine oxide- 
eugenol mixture). The pulp appeared to have escaped the usual serious de- 
generative changes, and some attempt at repair had commenced. 

In bone healing, the blood clot appears to play an important part.**> In 
pulpal repair after pulpotomy, Via® reported that the degree of operative 
hemorrhage did not influence the outcome of the pulpotomies performed on a 
large number of deciduous teeth. It is of interest to note that the success of 
eases surveyed by this author was only 31 per cent, and this was a clinical 
study. 

This investigation was carried out to study the reaction of hamster molar 
pulps to exposure and treatment by blood clotting alone. 


Method 


Twenty-four hamsters, 60 days old, were used. Exposures were made in 
first upper molars as previously described, and blood clotting on the cut 
surface was promoted in two ways. The first method was to cover the cut 
surface of the pulp with small pieces of gelatin sponge, and the second was 
to augment the sponge with Adrenalin hydrochloride 1:1,000 in physiologic 
salt solution, zine oxide-eugenol again being used as a seal. The degree of 
operative hemorrhage was noted in each case and was recorded as minimal, 
moderate, or severe. As suggested previously, the point of approach was 
changed from the middle to the anterior fossa. The animal distribution and 
operative details are presented in Table I. 

On the appropriate day, the animals were sacrificed and histologic sec- 
tions were prepared as before. 


This study was supported by a fellowship awarded by the Eastman Dental Dispensary, 
ester, New York. 
*Present address: Department of Bioanatomy, Tufts University, School of Dental 
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TABLE I. ANIMAL DistTRIBUTION INTO EXPERIMENTAL GROUPS 





| NO.OF | SUBSTANCE IN CON- | DEGREE OF OPERATIVE | POSTOPERATIVE TIMF 








| 
GROUP ANIMALS | TACT WITH EXPOSURE HEMORRHAGE OF SACRIFICE 
I Gelatin sponge Moderate 2 hours 
Gelatin sponge Moderate 2 hours 
and Adrenalin 
IT Gelatin sponge Minimal 
Gelatin sponge Moderate 
Gelatin sponge Severe 
Gelatin sponge Minimal 
and Adrenalin 
Gelatin sponge Moderate 
and Adrenalin 
Gelatin sponge Severe 
and Adrenalin 
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days 
days 
days 
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The untreated upper left first molar was sectioned as one type of control. 


Results 
Group I (Fig. 1).—A large, well-formed blood clot had formed on the 
cut surface of the pulp. The odontoblasts in lateral contact with this clot 
seemed compressed, and a very definite basophilic line had appeared between 


Fig. 1.—Pulp two hours postoperatively. B is the approximate area of the corresponding 
; a s - : 7 
pulps shown in Figs. 2 and 3 at a higher magnification. 


the clot and the rest of the pulp. There was no difference between the 


Adrenalin- and non-Adrenalin-treated animals. 


Groups II and III-—Al! the sections from these animals showed severe 
degenerative changes. The alterations could be divided in four types. 
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and 3.—Pulp seventy-five days postoperatively. 
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Type I: There was loss of nuclear staining, and the remains of the pi|p 
showed an eosinophilic reticulum. There was a suggestion of a thin baso- 
philic zone at the cut surface, but this was not a constant finding. A gid 
description of these changes is generalized reticular atrophy of the pulp. 

Type II (Fig. 2): These sections revealed a much denser staining surfs :e 
than Type I. There was a loss of nuclear staining, but remnants of the odon- 
toblasts could be seen. There were indications that edema had preceded the 
severe degeneration. 

Type III (Fig. 3): A coarse eosinophilic fibrous band was found on the 
cut surface in some sections. A leash of tissue extended upward toward the 
exposure, suggesting that some contraction had taken place postoperatively. 

Type IV (Fig. 4): Accompanying the atrophy and degeneration, in some 
specimens there were coarse calcific deposits which followed no definite pat- 
tern and, although in some instances they tended to form a chain across the 
pulp, a complete barrier was never formed. In some areas, there had been 
internal resorption of the dentine. This occurred at various locations through- 
out the pulp, and was sometimes multiple in the same tooth. In some eases a 
poor attempt at redeposition could be seen. 


Discussion 


Due to the small number of animals used, it would not be valid to draw 
definite conclusions. From observations made in this study, however, the 
degree of hemorrhage or the use of Adrenalin does not appear to influence 
the occurrence of any one type of degenerative change. Under conditions ob- 
tained in this experiment, blood clot per se did not provide a good covering 
for the cut surface of the pulp. Instead, a rather slow irreversible degenera- 
tion occurred, and in those cases where calcific resorption and deposition took 
place chronic low-grade irritation may be indicated. 

The over-all picture of these pulps shows a similarity to the work of 
Kreshover and Bevelander,? in which pulp exposures in dogs were covered 
with tin foil. This suggests that a blood clot, rather than the tin foil, was 
responsible for the subsequent changes. These authors also reported internal 
resorption of the dentine, but associated it with the site of exposure and pres- 
sure effects. In this study these areas were found in many regions of the pulp, 
and apparently were not associated with the exposure site. 

These findings would seem to cast suspicion on the various so-called 
‘‘inert’’ capping materials, such as copper, gold, Celluloid, ete., which have 
been advocated for the treatment of accidentally exposed pulps. The pres- 
ence of blood clot between any material used and the surface of the pulp would 
appear unavoidable. 

Summary 

Under conditions and with methods previously described, blood clot alone 
did not give satisfactory results in the treatment of the cut surface of the 
- pulp. Instead, the histologic evidence indicated severe degenerative changes. 
The function of ‘‘inert’’ capping material is discussed. 
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THE BACTERIOLOGIC STATUS OF THE PULP CHAMBERS IN 
INTACT TEETH FOUND TO BE NONVITAL FOLLOWING 
TRAUMA 


JoHN B. Macpona.p, D.D.S., M.S., Pw.D., GEorGe C. Hare, D.D.S., AND 
A. W. 8S. Woop, D.D.S., Toronto, ONTARIO 


MPACT injury to teeth, unaccompanied by fracture, is a common occurrence. 
According to Ellis,® the degree of ‘‘shock’’ to the pulp in such instances may 
be greater than when fracture occurs. Such teeth frequently become nonvital, 
as evidenced by discoloration and negative response to electrical pulp testing. 
Nevertheless, they commonly are permitted to remain in situ without treat- 
ment, although this practice is not reeommended.® 

Little data exist relative to the bacteriologie status of intact traumatieally 
devitalized teeth. Ellis® cultured the contents of the canals of an unstated 
number of symptomless nonvital teeth and apparently was unimpressed by 
the significance of organisms which he recovered. He observed, however, that 
operative disturbance of the pulp contents in these eases is followed often by 
evidence of an acute abscess. Stewart?’ reported bacteriologie findings on 
fourteen teeth devitalized following trauma. In all but one, a sinus had been 
established. Organisms were recovered from all fourteen. 

Results of animal studies indicate, however, that it is the rule rather than 
the exception to find organisms in the pulp chamber where inflammation has 
been induced. Robinson and Boling’ irritated the pulps of the teeth in cats 
by eavity preparation and croton oil or phenol. Known organisms were in- 
troduced into the circulation by hypodermic needle in some cases; in others, 
the animals were carrying a natural infection. Organisms were recovered 
from the pulp chambers (post mortem) from forty-six of sixty-four operated 
teeth (inflamed pulps) and only six of seventy-one nontreated teeth. Csernyei' 
demonstrated the localization of intravenously introduced bacteria (Brucella 
abortus) at the apex of nonvital guinea pig teeth. Genvert, Miller, and Burn* 
recovered a variety of organisms from teeth and periapical tissues of monkeys 
in which the pulps were exposed under aseptic conditions and subsequently 
sealed. 

The present report deals with the occurrence of cultivable bacteria in the 
pulp contents of intact human teeth found to be nonvital following mechanical 


injury. 
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Material and Methods 


‘he contents of the pulp chambers of forty-six teeth were examined bac- 
ogically. The teeth were observed over a period of three years and were 
n in aeceordanee with the following criteria: There was a history of 
ua. The teeth were nonvital, as evidenced by discoloration or failure to 
nd to thermal stimulation and electrical pulp testing, or both. They 
not fractured. . There was no evidence of caries and the teeth were free 
restorations. In nineteen instances the periapical area appeared normal 
eraphically. In twenty-seven there was periapical rarefaction varying 
a mere thickening of the periodontal membrane to the presence of areas 
refaction up to 1 em. in diameter. All were anterior teeth; thirty-nine 
permanent and seven were deciduous teeth. All patients were children 
vung adults (ages 3 to 34), with the exception of a 58-year-old woman 
whom two teeth were studied. The interval between the occurrence of 
y and that time when cultures were obtained from the nonvital pulps 
d from two weeks to twenty years. 

« I. ORGANISMS RECOVERED FrRoM PuLP CHAMBERS OF ForRTY-SIX TRAUMATICALLY 


DEVITALIZED TEETH 








NUMBER OF 





ORGANISM STRAINS 
Alpha streptococci + a 
Gamma streptococci 3 
Anaerobic gram-positive cocci 12 
Staphylococcus albus 6 
Staphylococcus aureus 4 
Other microcoeci 6 
Neisseria 4 
Bacteroidest 5 
Pseudomonas 2 
Fusobacteriumt 2 
Vibrio sputorum 1 
Escherichia coli 1 
Aerobic gram-positive bacilli 4 
Anaerobie gram-positive bacilli 3 
Yeast 1 





Two strains, arbitrarily included, appeared in broth as gram-positive chain-forming cocci 
but did not grow on blood agar. 

\naerobic gram-negative bacilli otherwise unidentified. 

One strain was identified as Fusobacterium girans.“ 


In each ease satisfying the above criteria, the tooth was isolated by rubber 
dam and its surface was sterilized with either tincture of iodine or aqueous 
benzalkonium chloride (1:1,000). The opening was made into the pulp cham- 
ber with sterile burs. Sterile paper points were introduced into the pulp 
chamber to adsorb some of the contents. One point was transferred to a tube 
of Connaught penicillinase dextrose broth, a second to a tube of Difeo thio- 
glyeollate broth (B236). The tubes were ineubated at 37° C., the former 
aerobically for forty-eight hours and the latter anaerobically in a Brewer jar 
reduced with hydrogen for ninety-six hours, at which time growth, if any, 
was recorded. The contents of tubes were examined by gram stain and by 
dark-field mieroseopy. Samples of all tubes were transferred to heart infusion 
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agar containing 10 per cent defibrinated sheep’s blood. Subcultures from t! 
Connaught medium were incubated aerobically and those from the thiog! 
collate medium, anaerobically, for two and four days, respectively. Coloni 
were examined and the appearance of gram-stained cells was recorded. Ea: 
type of colony recovered from plates incubated anaerobically was subcultur: 
to blood agar for aerobic incubation to determine those which required anac 
obie conditions. In most instances organisms were classified according to th 
scheme shown in Table 1 on the basis of the above findings. When it appeare- 
to be warranted, additional examinations were made, including fermentation 
of dextrose and lactose, methyl red test, Voges-Proskauer test, growth in 
citrate medium, production of indole and hydrogen sulfide, reduction of ni 
trates, production of ammonia, and gelatin liquefaction. 

Tests of reliability of the method of collecting the sample, in terms 0: 
freedom from contamination, were performed on eight cases. Moistened 
sterile paper points were applied to the exposed dentine before opening into 
the pulp. Incubation of points in broth, according to the above procedure, 
resulted in no growth. 


Results 
Of the forty-six cases, thirty-eight yielded growth (Table II). The num- 


ber of strains recovered in individual cases varied from none to six. 


TABLE IJ. DISTRIBUTION OF BACTERIAL STRAINS 1N Forty-Six TRAUMATICALLY 
DEVITALIZED TEETH 














NUMBER OF STRAINS } 
RECOVERED NUMBER OF CASES | PERCENTAGE OF CASES 





8 yh 
16 35 
14 

5 

1 

1 

1 





The organisms recovered are listed in Table I. A total of seventy-one 
strains were isolated. The largest single group consisted of the aerobic strep- 
tococei (a total of twenty strains). This was followed by Micrococci (fifteen 
strains). Anaerobic cocci constituted the third largest group (twelve strains). 
Twenty-three, or 32 per cent, of the strains were anaerobes. 

There appeared to be no relationship between the bacteriologic status of 
the pulps and the radiographic appearance of the periapical area. Of the 
eigat cases from which no organisms were recovered, the periapical tissue ap- 
peared radiographically normal in three. Rarefaction was evident in five. 
In one of the latter, an area of rarefying osteitis about 4 mm. by 5 mm. radi- 
ated from the root tip. Fifteen cases from which bacteria were isolated were 
normal radiographically and twenty-three exhibited evidence of rarefaction. 

There was no apparent relationship between the bacteriologie status and 
- the length of the interval between injury and cultivation. One case cultivated 
fourteen days following injury yielded three different strains of organisms. 
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‘interval between injury and cultivation in the eight cases in which no 
th oeeurred varied between one month and three years. In the thirty- 
cases in which growth occurred, the interval varied between two weeks 


wenty years. 
Discussion 


it is clear from the findings that bacteria can be recovered from the pulp 
bers of the majority of traumatically devitalized teeth, even though 
is no direct communication between the pulps and the oral cavity. The 

ntage from which organisms were recovered in this series was about 83. 

ermore, it seems likely that at least some of the eight cases reported here 

negative actually may have contained viable organisms. The media and 
ods would not disclose spirochetes or many organisms requiring more en- 

d media or periods of incubation longer than ninety-six hours. 

it should be noted that the nature of this study made it impractical to 

ide a negative control; that is, cultures were not taken from the pulps of 

ual uninjured human teeth. Evidence is available, however, that such 
pulps usually are free from organisms.* Henrici and Hartzell'® failed to ob- 
tain growth from the pulps of any of twenty-two teeth free from caries and 
periodontal disease. Dutton and Cameron® obtained growth from only 2.7 
per cent of the pulps of 108 clinically normal teeth. Gunter and associates’ 
obtained no growth from forty-six pulps of normal teeth; Burket? obtained 
growth from only three of fifty-four pulps examined in situ at autopsy. 

An anachoretie effect was probably responsible for the occurrence of or- 
ganisms in the pulp chambers of the thirty-eight nonvital teeth. The tend- 
ency of bacteria and other particulate matter to become fixed in areas of in- 
flammation has been deseribed frequently. The literature is reviewed by 
Robinson and Boling.*®* The bacteria recovered in the present study, on the 
whole, were representative of the oral flora, and it seems likely that this was 
the source for most of them. Representatives of most of the groups isolated 
are found regularly in the oral eavity,’® and at least one (Vibrio sputorum) 
has rarely, if ever, been found elsewhere.’2 On the other hand, some (for 
example, Pseudomonas species and £. coli) are not routinely recoverable from 
the mouth. 

Assuming the oral cavity as the most common source for bacteria within 
the pulp chambers of intact teeth, it is probable that they reach the pulp from 
the gingival suleus via the lymphatics and blood vessels of the periodontium. 
That organisms can reach the pulp in this way has been pointed out fre- 
quently.) 7, 14 

[t is possible that bacteria may be the cause of pulp necrosis in some cases 
of trauma without fracture. Menkin’® showed that blood-borne bacteria may 
localize in areas of inflammation within thirty minutes after injury. Lewis™ 
observed, following intravenous injection, that there was a very rapid ap- 
carance and concentration of trypan red in the aqueous humor of congested 


‘It is clear that early reports of the presence of bacteria in normal pulps resulted from 
‘uction of organisms during extraction (see Appleton’). 
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eyes of rabbits. It seems likely, therefore, that in many instances bacter 
rapidly become established in the pulp tissue following injury. While 1 
mere presence in the pulp of bacteria, even known pathogens, does not neces- 
sarily lead to disease (see, for example, Denny and Thomas‘), it seems safe 
conclude that the presence of bacteria in pulps already inflamed might eo:.- 
pound the injury and lead to pulp necrosis. 


Summary 


The bacteriologie status of the pulp chambers of forty-six intact teeth 
found to be nonvital following impact injury was investigated by aerobie and 
anaerobic cultural methods. Growth was obtained from thirty-eight teeth. 
The number of strains recovered in individual cases varied between one and 
six. A total of seventy-one strains were isolated, of which twenty-three were 
anaerobes. It is postulated that most of these organisms reached the pulp 
from the oral cavity via the lymphatics and blood vessels of the periodontium. 
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Oral Anatomy and Histology 


SERVATION OF TEETH AND PERIODONTIUM AFTER ENZYMATIC 
REMOVAL OF COLLAGENOUS ELEMENTS 


Sot Bernick, PH.D., Los ANGELES, CALIF. 


Introduction 


‘!1E problem of innervation of the teeth and their periodontium has been 
| mplieated by the presence of collagenous elements that constitute a major 
‘onponent of both the hard and soft tissues. It is well known that the argyro- 
philic property of the connective tissue fibers has been a factor in the unre- 
liability of the silver-impregnation methods used for nerve study. Thus, the 
identifieation of nerves becomes a problem in those tissues which are especially 
ric) in collagenous and precollagenous fibers, that is, periodontal membrane, 
pulp, and gingiva. Not only may these nonnervous argyrophiliec fibers be mis- 
taken for nerves, but they also may mask the identification of nerves. In a 
recent report,? I deseribed a method of pretreatment of tissues with a pro- 
teolytie enzyme, such as pepsin or papain, which not only removes the collage- 
nous elements but also suppresses their stainability. As this method permits a 
clearer and more aecurate identification of nerves, a re-evaluation of the inner- 
vation of the teeth and the surrounding supporting tissues was undertaken. 


Materials and Methods 


Nonearious human teeth, monkey jaws, and the jaws of a 4-year-old 
boy were used for the experiments. Immediately after extraction of the human 
teeth and saerificing of the experimental animals, the teeth and jaws were fixed 
in an 80 per cent aleoholic Bouin’s solution (pierie acid—acetic acid—formalin ) 
for at least four to seven days. The jaws of the 4-year-old boy were perfused 
with the above fixative. The monkey and human jaws were cut in such a 
manner that: (1) a block of tissue containing a single tooth could be sectioned 
in a labial or bueceolingual direction and (2) other specimens were cut into 
blocks containing two or three teeth so that mesiodistal sections could be pre- 
pared. The specimens were decalcified in 10 per cent nitric acid in 10 per cent 
formalin and were then dehydrated and infiltrated in the routine manner for 
nitrocellulose embedding. The blocks of tissue were embedded in 50 per cent 
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nitrocellulose. The embedded blocks were sectioned at thicknesses varyi)y 
from 25 to 100 micra (the thick sections are preferable when nerve continui' 
rather than cytologic detail is desired). 

The cut sections were treated with an ether-alcohol (1:1) mixture to 1 
move the nitrocellulose embedding material, hydrated, and incubated in 1 pcr 
cent pepsin solution in 0.1 N. hydrochlorie acid at pH 1.8 to 2.0 at 37° C. f 
periods ranging from six to twenty-four hours, depending upon the size and 
thickness of the sections. All sections were impregnated by Pearson’s?® silv: 
gelatin method, since this technique gave the most uniform results with thick 


sections. 
Results 


Pulpal Innervation.—The innervation of the pulp of all types of human 
and monkey permanent teeth has similar patterns; thus, the nerve distribu- 
tion to a molar tooth will be deseribed. Both medullated and nonmedullated 
nerves leave the alveolar nerve as a common dental nerve which divides into 
multiple branches as it traverses the bone (Fig. 1). At the apical alveolar 
plate, these branches enter the periodontal membrane in each of the four tooth 
surfaces. Fig. 2 shows a mesiodistal view of one of the buceal roots of an 
upper molar. Two nerve bundles are observed arising from the mesial and 
distal dental nerves to pass and enter the apical foramen. Here they unite 
to form a common pulpal nerve. <As the pulpal nerve proceeds coronally, no 
branches or terminal twigs are given off supplying the pulp of the root proper. 





Fig. 1.—A section of the spongiosa of the maxilla. The dental nerve has divided into 
multiple branches which traverse the bone toward the apical portion of the tooth. (Mag- 
nification, x400; reduced %.) 

Fig. 2.—A section of the apical area of the distal buccal root of the upper first molar. 
The dental nerves have penetrated the apical alveolar plate into the peridontal membrane. 
Branches from both mesial and distal dental nerves pass toward the apical foramen to unite 
as a common pulpal nerve. (Magnification, x400; reduced %.) 

Fig. 3.—A section of the coronal pulp of an upper first molar. The common pulpal 
nerve breaks up into cuspal nerves. Note the network at the pulpal odontoblastic border. 
(Magnification, x100; reduced %.) 

Fig. 4.—A section of a cuspal pulpal horn of an upper first molar. The cuspal nerve 
divided into an interlacing network from which both medullated and nonmedullated nerve 
fibers pass into the odontoblastic layer to terminate among the cells. (Magnification, x400; 
reduced %.) 

Fig. 5.—A section of the pulp of an upper molar. A nonmedullated nerve fiber (N) 
can be traced entering the predentine to form a loop and returning to the odontoblastic layer 
to terminate. (Magnification, x700; reduced 4.) 

Fig. 6.—A section of the incisal horn of the pulp of the developing permanent upper 
central incisor from the 4-year-old boy. Note the rich network of nerves in the pulp. (Mag- 
nification, X400; reduced %.) 


KEY TO ABBREVIATIONS 


. = Alveolar bone. L.D.N. = Lingual dental nerve 
. = Alveolar nerve. La.D.N. = Labial dental nerve. 
Bone. Li.N. = Lingual nerve. 
N. = Buccal nerve. N. = Nerve. 
B.V. = Blood vessels. P.b. = Perforating branch of interalveolar 
Cc. = Cementum. nerve. 
C.D.N. = Common dental nerve. P.N. = Pulpa!l nerve 
C.N. = Cuspal nerve. Pu. = Pulp. 
D. = Dentine. Od. = Odontoblastic layer. 
D.b. = Dental branch of periodontal nerve. Pr. = Predentine. 
E. = Epithelium. P.M. = Periodontal membrane. 
e. = Nerve ending. S. = Spindlelike ending. 
Ja.N. = Interalveolar nerve. T.P. = Tunica propria. 
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On reaching the coronal portion of the tooth, the pulpal nerve breaks up into 
main euspal nerves (Fig. 3). Terminal twigs are branching off from these 
large cuspal nerves in their course toward the cuspal horn. These termina! 
twigs end among the stroma of the pulp proper or pass toward the lateral! 
walls of the pulp to terminate among the odontoblasts. The cuspal nerves, on 
reaching the pulpal odontoblastic border, break up into an extensive inter- 
lacing plexus. From this plexus, medullated and nonmedullated nerve fibers 
pass to the cuspal horn. In this region the nerve fibers form a rich interlacing 
network from which both medullated and nonmedullated fibers continue into 
the odontoblastic layer. Here they terminate as naked fibers among the odon- 
toblasts (Fig. 4). However, a few nonmedullated nerve fibers are observed 
entering the predentine (Fig. 5). For the most part, they form a loop to 
return to the odontoblastic layer where they terminate among the odontoblasts. 


Innervation of Developing Permanent Teeth.—Exteroceptive nerves in- 
dependent of blood vessels are seen in the pulps of the developing permanent 
teeth of the 4-year-old boy. Fig. 6 represents a section of an upper central 
incisor which is in the preparatory stage of eruption (Noyes, Schour, and 
Noyes'”); that is, the crown is completed and Hertwig’s epithelial sheath is 
actively proliferating apically. An abundant nerve latticework is noted in the 
region of the incisal horn. The nerve fibers appear to terminate among the 
odontoblasts. This relationship of nerve to pulp is also found in all the anterior 
and first permanent molar teeth. 


Periodontal Membrane Innervation.—The nerves supplying the perio- 
dontal membrane arise from two sources. One set of fibers arises from the 
dental nerve as it penetrates the apical alveolar plate (Figs. 2 and 7). Each 
surface of the periodontal membrane surrounding the tooth is supplied by its 
own dental branch. In its course gingival the dental nerve gives off terminal 
twigs that innervate the stroma of the membrane (Fig. 7). The second group 
of fibers, perforating branches of the interalveolar nerves, ascend through the 
bone and penetrate the cribriform plate at various levels to unite with the 
ascending dental nerve (Fig. 8). The combined bundle of nerves proceeds 
toward the gingiva, and in its course offshoots arise which terminate among 
the connective tissue of the membrane. In addition, the nerve fiber may pass 
in close proximity to the alveolar bone and cementum. For example, in Fig. 
9 two fibers are seen passing toward the cementoblastic layer. At their periph- 
eral endings they unite to form a fine arborization. From this delicate net- 
work, very fine nerve filaments arise which finally terminate among the stroma 
cells, cementoblasts, and cementum. Another type of nerve ending observed 
in the periodontal membrane is illustrated in Fig. 10. Medullated nerves are 
observed in the membrane and, on losing their myelin sheath, they terminate 
in an elongated spindle-like structure. This type of ending is found mainly 
in the lower third of the root. 

Gingival Innervation —The pattern of gingival innervation depends upon 
the specific area of the gingiva studied. The gingiva of the interproximal re- 
gions receives its nerve supply from extensions of the nerve plexus located in 
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A nerve is seen 
entering the periodontal membrane and continuing gingivally. Note the branches supplying 
the stroma of the peridontal membrane. (Magnification, x400; reduced %.) 


Fig. 7.—A section of the apical area of the mesial root of lower molar. 


Fig. 8.—A section of the periodontal membrane of upper molar. A perforating nerve 
(P.b.) is observed penetrating the alveolar bone to unite with the ascending dental nerve to 
form a common bundle which continues gingivally. (Magnification, x400; reduced %. 

Fig. 9.—A section of the periodontal membrane of lower molar. Two nerve fibers are 

uniting to form a terminal arborization. From this network, delicate fibers arise which 

lly terminate in the area. (Magnification, x700; reduced %.) 

Fig. 10.—A section of the peridontal membrane from an upper central incisor. Note the 

ilelike endings which are terminations of medullated nerves. (Magnification, 700; re- 

1 ¥.) 

Fig. 11—A section of the attached gingiva. Note the nerve fibers in the tunica propria 

toward the subepithelial area where they terminate at the subepithelial border and 
ctive tissue papillae. (Megnification, x200; reduced 3.) 
Fig 12.—A section of the mucous membrane from the lingual surface of the mandible. 
the extensive network of nerves. Compare with Fig 11. (Magnification, x200; re- 
7) 
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the free gingival area of the periodontal membrane. These nerves contin 
into the tunica propria where further branching occurs. The nerves appear ‘ 
terminate at the subepithelial border. No specialized nerve endings are observe: 

The nerve distribution to the erevicular area and epithelial attachme: 
originates from two sources. The first group of nerve fibers is a continuativ 
from the periodontal membrane nerves which send fibers beyond the alveol: 
crest toward the cementoenamel junction to terminate in relation to the ep 
thelial attachment and crevicular epithelium. The second group of fibers aris: 
from the labial, buccal, or palatal nerves which course toward the margina 
gingiva. All these branches progress toward the subepithelial area, where : 
few terminate at the base of the epithelium. 

The free and attached gingivae receive their nerve supply mainly from the 
labial, buccal, or palatal nerves. These pass toward the subepithelial border, 
giving off twigs that end in the tunica propria. At the subepithelial border, 
fibers arise which terminate at the base of the epithelial cells. At this region 
the nerve fiber divides, sending branches into two or three adjacent connective 
tissue papillae (Fig. 11). These terminal papillary nerve fibers terminate as 
free nerve endings in the papillae, although a few terminal fibers may actually 
penetrate the epithelium for a short distance. At no time was a specialized 
nerve ending, such as Meissner’s, noted. 

The mucous membrane of the oral cavity exhibits a more extensive nerve 
pattern than do the gingivae. Fig. 12 shows a section of mucous membrane 
from the base of the mandible. An interlacing network of nerves is observed 
in the tunica propria. The course of the fibers through the tunica propria is 
similar to that described for the gingivae; however, many more terminals pene- 
trate the epithelium. 

Discussion 


The argyrophilic property of the collagenous elements has been a major 
contributing factor to the uncertainty of the silver impregnation methods used 
for nerve study. It is well known that the pulp, periodontal membrane, and 
gingivae are rich in both precollagenous and collagenous fibers which, after 
silver impregnation, may interfere with the identification of nerves. These 
nonnervous fibers may be mistaken for nerves when one uses thin sections in 
which continunity is lost. In addition, the blackened connective tissue fibers 
may mask the appearance of nerves, particularly in thick sections of 25 micra 
or more. In the present investigation this difficulty was overcome by the use 
of proteolytic enzymes, such as pepsin or papain: As a result of enzymatic 
removal of the nonnervous fibers, it was possible to identify fully and with 
clarity the nerves present in a given area. 

Pulp.—The removal of the connective tissue elements from the pulp of 
the tooth and the surrounding tissues allowed a more complete demonstration 
of nerves than previously observed. It has been generally accepted that the 
dental nerve arises as a single fiber bundle from the alveolar nerve and passes 

_through the bone to enter directly into the apical foramen of the tooth. For 
the most part, this concept was based on either gross dissection of human and 
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nal jaws or histologie sections of extracted teeth. In the present study, 
| ver, when the continuity of the dental nerve from its origin to its termina- 
was followed, the pathway proved to be slightly different. The dental 
e, after leaving the alveolar nerve, immediately divides into multiple 
‘euli which traverse the bone to enter the apical periodontal membrane. 
, surface of the tooth (buceal, lingual, mesial, and distal) receives its own 








ig. 13.—Sechematic drawing based on silver impregnations of a tooth and its periodontium, 
illustrating the over-all innervation: of the pulp, periodontal membrane, and gingivae. 


kk 


dental nerve. Branches from these nerves pass into the apical foramen, where 
hey unite to form a common pulpal nerve. The main arborization of the pulp- 
nerve takes place in the coronal portion of the pulp. Here it breaks up 
nto cuspal nerves which finally pass into the odontoblastie layer. The final 
rmination of the nerves is similar to what I have described in a previous 
port.’ 
Periodontal Membrane.—In the present study, the over-all distribution 
nerves in the periodontal membrane was found to be similar to the classical] 
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description for human and animal teeth. However, two types of nerve en 
ings were demonstrated in the periodontal membrane. Nonmedullated ner 
fibers may unite at their terminals to form a fine arborization. From th 
arborization, very fine nerve filaments arise which finally terminate amon 
the stroma cells, cementoblasts, and cementum. The second type of nerve end 
ing observed was usually located in the connective tissue stroma in the regio 
of the lower third of the root. This consisted of elongated spindlelike struc 
tures, the terminals of medullated nerves. 

Gingivae.—The main problem of gingival innervation is whether or no 
the gingivae are highly sensitive organs. In a diseussion of this subject, various 
aspects must be considered. The question of whether the gingivae are rich in 
intrapapillary and intraepithelial nerves has been argued for some time. 
Kadanoff,’ Lewinsky and Stewart,’ Gairns and Aitchison,> and others have 
tried to show that the gingivae are rich in intrapapillary and intraepithelial 
nerves. This is not surprising, since the above workers came to their conelu- 
sions on studying gingival sections without regard to specific divisions of the 
gingiva. When they identified nerves in the papillae or in the epithelium of 
the specimens studied, they assumed that the whole gingiva was equally rich 
in nerves. This is understandable, as they were greatly influenced by the classi- 
eal descriptions of cutaneous innervation by Cajal* and Boeke.’ These deserip- 
tions were based mainly on preparations of the skin taken from areas rich in 
sensory innervation. On the other hand, studies by Kuntz and Hamilton’ and 
Woollard"' on cutaneous areas of lesser sensitivity revealed a scarcity of intra- 
epithelial nerves and specialized nerve endings. These investigators also be- 
lieved that the cutaneous areas containing well-developed papillae are richly in- 
nervated, whereas those regions of the skin characterized by poorly formed or 
no papillae have a less abundant intrapapillary and intraepithelial innervation. 
In this present investigation, when the nerve supply to the intact gingiva was 
traced it was found that the innervation of the attached gingiva differed from 
that of epithelial attachment and marginal gingiva. The attached gingiva, 
containing well-developed papillae, showed both intrapapillary and intraepi- 
thelial nerves, whereas the marginal gingiva characterized by poorly formed 
or no papillae contained no intraepithelial nerves. 

Another reason for the difference in the findings on gingival innervation 
may be the confusion in the identification of nerves and collagenous fibers. The 
gingiva is rich in precollagenous and collagenous fibers which arise in the cemen- 
tum and alveolar bone to radiate in all directions before terminating in the 
papillae. The possibility of misinterpretation of these collagenous elements as 
nerves might lead one to the belief that the papillary areas are rich in nerves 
However, by the use of thick sections and digestion with enzymes, the present 
study indicates that few papillae contained nerves. 

The final factor to be discussed is the type of nerve endings found in the 
gingiva. Encapsulated endings, such as Meissner’s or Krause’s, or nonencap- 
sulated endings, such as close coils and free loose coils, have been described 
‘in the gingiva. Woollard’® showed that in certain areas of the skin nonmed- 
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ed fibers break up into preterminal forms, such as twigs, knobs, loops, 
| ‘eins, in the tuniea propria and even in the papillae. From these plexuses, 
fibers emerge to become free nerve endings. In the present study these 
is were noted in the tunica propria, and at no time were indications of 
sner’s corpusele noted. The claims of the occurrence of these types of 
nes may be due to the misinterpretation of thin-sectioned material. It is 
hard to visualize that these preterminal forms, such as twigs or skeins, may 





a false impression of coils or even encapsulated endings in thin sections 
5 miera or less. At this thickness, only small fragments of the twig or 

would be visible in single sections and these could easily be mistaken 
: final specialized terminations. 


Summary 


hie til oc 


1. The innervation of human and monkey teeth and their periodontium 

studied by Pearson’s silver gelatin method. The jaws and teeth were fixed 

formol-acetie acid-aleohol mixture, decalcified, dehydrated, and embedded 

nitrocellulose in the usual manner. The embedded specimens were sec- 

ned at 25 to 100 miera, and the cut sections were exposed to enzymatic hydrol- 
‘is before silver impregnation. 

2. The common pulpal nerve arises as a union of the branches of the various 
dental nerves which enter the apical periodontal membrane of all the surfaces 
surrounding the tooth. In the coronal portion of the pulp the common pulpal 
nerve breaks up into euspal nerves which course toward the cuspal horns. The 
termination of these nerves is mainly in the odontoblastic layer; however, a 
lew nerves enter the predentine, where they form a loop to return to the 
odontoblastie layer. 

3. The nerve supply to the periodontal membrane arises from the dental 
and interalveolar nerves, branches of the alveolar nerves. The dental nerve 
fibers supply the periapical region and pass gingivally to form a united bundle 
with the perforating branches of the interalveolar nerves. 

4. Two types of nerve endings are found in the periodontal membrane. 

|) Nonmedullated nerve fibers may unite at their terminals to form an arbori- 

zation. Fine delieate fibrils arise from this network to end as ‘“‘free nerve 
endings’? among the stroma cells, cementoblasts, and cementum. (2) Med- 
ullated fibers may lose their myelin sheath, and the naked fibrils terminate 
into an elongated spindlelike structure. 





5. Gingival innervation is derived from two sourees: (1) fibers arising from 
nerves of the periodontal membrane and (2) fibers originating from the labial 

or palatal nerves. As these fibers pass through the connective tissue, terminal 
igs are given off which supply the tunica propria. Intrapapillary and intra- 
epithelial nerve endings are scarce in the epithelial attachment and marginal 
igiva. On the other hand, attached gingiva contains both types of nerve 


Ings. 
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Professional News Items 


American Academy of Oral Pathology 


The eleventh annual meeting of the American Academy of Oral Pathology will con- 
at 9 a.M., Sunday, April 7, 1957, at the Woodner Hotel, Washington, D. C. Nine 


ers will be presented. 


Annual Meeting of American Academy of Dental Medicine 


The meeting will be held in Boston, Massachusetts, May 29 through June 1, 1957, at 
Hotel Sheraton Plaza, The three-day scientific sessions will be devoted to a sym- 
um on pain. 

Among those participating in the symposium will be Dr. Abram Chasens of New 
rk University College of Dentistry; Drs. Edward A. Edwards and Milton Greenblatt 
Harvard Medical School; Drs. Gilbert Horrax and Frank D, Lothrop of the Leahy 
Boston; Dr. Philip Sheridan, Department of Oral Surgery, St. Francis Hospital, 
lartford, Connecticut; Dr. Benjamin Spector; Dr. John Sullivan of Tufts University 
i001 of Medicine; and Dr. Harold Wolff of Cornell University Medical School. 

\ program of social events and sightseeing has also been prepared for registrants 
nd their families. All Academy members and interested members of the medical and 
ental professions are cordially invited to attend. Details regarding the program and 
eservations may be obtained by addressing Dr, Arthur Gold, Chairman, 26 Maple St., 


Springfield 3, Massachusetts. 


f 
I 


The New York Institute of Clinical Oral Pathology, Inc. 


The Institute cordially invites the members of the medical, dental, and allied pro- 


essions to its monthly conference on Monday, March 25, 1957. Brian E. D. Cooke, 


‘.D.S., L.R.C.P., M.R.C.S., Department of Dental Medicine, Guy’s Hospital, London, Eng- 


land, will be the essayist on the subject, “Fibro-osseous Enlargements of the Jaws.” 


The conference will be held in Room 440 of the New York Academy of Medicine 
lg., 2 East 103rd St., New York, New York, at 8:30 P.M. 

The 1957 conference dates are as follows: 
May 27 
February 25 October 28 
March 25 November 25 
April 29 December 16 


January 28 


Canadian Dental Association 


The Canadian Dental Convention will be held in Winnipeg, June 23 through 26, 1957. 
Some of the more well-known clinicians will be Dr, S. Miller, New York City, Pro- 
vr and Head of the Oral Pathology Department, New York University; Dr, V. R. 
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Trapozzano, St. Petersburg, Florida, Consultant in Prosthetic Dentistry to the Unit 

States Armed Forces; and Dr. R. W. Phillips, Indianapolis, Indiana, Associate Profess 
and Chairman of the Department of Dental Materials, Indiana School of Dentistry. 

A hospitality night on Monday, June 24, will keynote the social aspects of the e 


vention. 


Alpha Omega Fraternity 
The Alpha Omega Fraternity held its annual convention in Boston, Massachusetts 
Dee, 28 through 31, 1956. The following officers were elected: 
National President, Louis R. Burman, 1749 Grand Concourse, New York, New York. 
National President-Elect, John A. Sherman, 329 Bloor St., West, Toronto, Ontario, 
Canada. 
National Secretary, David L. Dyen, 1931 N. 33rd St., Philadelphia, Pennsylvania. 


Two Anesthesiology Residencies for Dentists at Jewish Chronic 
Disease Hospital 


Applications are being accepted for two dental anesthesiology residencies at the 
Jewish Chronic Disease Hospital of Brooklyn, New York. The term of the residency 
extends from July 1 of each year to June 30 of the following year. Minimum require- 
ments for acceptance include one year of dental internship in an approved hospital or its 
equivalent. 

Address applications to Dr. Joseph J. Obst, Director of Dentistry, Jewish Chronic 
Disease Hospital, East 49th St., and Rutland Rd., Brooklyn 3, New York. 


University of Alabama School of Dentistry 
The following refresher courses will be given: 
May 4 to 6, 1957, Emergency Care in the Dental Office. Dr. Emanuel Cheraskin, 
Professor and Chairman, Division of Oral Surgery and Medicine. 
May 11 to 13, 1957. Practical Root Canal Therapy, Dr. Adeeb E. Thomas, who is in 
charge of operative dentistry and endodonties at the University. 


University of Oregon 


The Dental School of the University of Oregon announces the following postgraduate 
refresher courses. 

Dental Medicine. June 10-12, 1957, 9 a.m., to 4 P.M. Herman Becks, M.D., D.D.S., 
Professor of Dental Medicine and Chairman of the Division of Dental Medicine, 
College of Dentistry, University of California. Fee, $55.00. 

Oral Surgery. March 25-29, 1957, 9 a.m. to 5 p.M. Samuel A. Brandon, D.D.S., Clini- 
cal Associate, The Dental School of the University of Oregon. Fee, $100.00. 

Applied Anatomy of the Head and Neck Region. May 27-29, 1957, 9 a.M. to 5 P.M. 
Harry Sicher, M.D., Professor and Chairman of Department of Anatomy and Oral 
Histology, Loyola University, Chicago College of Dental Surgery. Fee, $65.00. 


University of Pennsylvania 


' A commitment of $150,000.00 in graduate training grants over a five-year period has 
been made by the United States Public Health Service to the School of Dentistry of the 
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sity of Pennsylvania. These funds will be used primarily as trainee stipends to 


esearch workers and teachers in all the sciences associated with dentistry, according 
Lester W. Burket, Dean of the School of Dentistry. 
‘our trainees are expected to participate in this program during the first year. 
r will be increased to a total of about twelve annually in the five-year period. 
‘his training program is linked to the expansion of research facilities by the School 
tistry. A grant of $150,000.00 has been received from the United States Public 
Service which will permit construction of a new three-story research unit adjacent 
school at 40th and Spruce St. in Philadelphia. Existing research facilities also will 


The 


vated in this plan, 





University of Rochester School of Medicine and Dentistry 


\ number of fellowships are now available to dental graduates who are interested 


arch and additional training in the sciences fundamental to dentistry, Candidates 


selected on the basis of scholastic record, promise in research, and genuine interest 


academie career in dentistry. 
in appointment, the applicant is given the title of Fellow in Dental Research and 
es a member of both the Department of Dentistry and Dental Research and the basic 
Excellent laboratory fa- 





e department, where the research work will be pursued. 

s, adequate direction, and close contact with established investigators provide the 

r environment for scientific growth, Contact with clinical aspects of dentistry may 

i\intained through the oral surgery clinic of the Strong Memorial Hospital and the 

an Dental Dispensary. 

Remuneration will vary between $3,000.00 and $5,000.00 per annum, depending upon 

complishments and family obligations of the fellow and the type of program se- 
ted. Initial appointment is for one year, with renewals depending upon the type of 
gram and research progress, 

For detailed information and application forms, write to Dr. Erling Johansen, Chair- 


n, Department of Dentistry and Dental Research. 


University of Tennessee Memorial Research Center and Hospital 


The Department of Dentistry announces an internship in oral surgery, beginning 
lan. 1, 1957. This internship will consist of all phases of oral surgery. Training is to 
nelude major and minor oral surgery procedures, physical and oral diagnosis, radiology, 
anesthesiology, oral pathology (clinic and laboratory), with special consideration of prob- 
lems of pedodontia, periodontia, and special prosthetic problems. The internship will run 
for twelve months and an honorarium of $128.00 per month, in addition to customary main- 
tenance, will be paid. 

For application, write to Medical Director, University of Tennessee Memorial Re- 


search Center and Hospital, Knoxville, Tennessee. 


University of Santo Domingo 


Three postgraduate courses will be given in conjunction with the University of Ala- 
bama School of Dentistry. These three programs will be held in Ciudad Trujillo, Domin- 
Republic. 

Dr, Sidney B. Finn, Professor and Chairman of the Department of Pedodontics, will 
me-week course in pedodonties from Sept. 9 through Sept, 13, 1957. 

'r, A. E, Thomas, Chairman of the Department of Operative Dentistry and Endo- 

, will present a one-week course in operative dentistry and endodontics from July 


8 gh July 12, 1957. 
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Dr. Horacio Read Barreras, former Dean of the College of Dentistry of the Univer 
of Santo Domingo, will offer a course of one week in complete dentures from Aug 
through Aug. 30, 1957. 

ror further details, contact Dr. Hector C. Franco Santoni, Dean, University of Sa 
Domingo College of Dentistry, Ciudad Trujillo, Dominican Republic. 


Medical College of Virginia 


The Medical College of Virginia, School of Dentistry, now offers fellowships for 
graduate study. These fellowships are made available, in part, through a dental research 
and teacher training grant from the National Institute of Dental Research, Annual 
trainee stipends of $4,000.00 to $5,000.00 are provided, Qualified dental graduates accepted 
in this program may work toward M.S. or Ph.D. degrees offered by the Medical College of 
Virginia, School of Graduate Study. 

The major emphasis in this program of graduate study is placed on basic sciences ani 
research training. However, clinical correlation and opportunity for advanced clinical 
training are integral parts of the graduate curriculum. 

For further information, write to Dr. H. T. Knighton, Director of Graduate Instruc- 
tion, Medical College of Viginia, School of Dentistry, Richmond, Virginia. 


Eighth Mid-Atlantic States Conference in Dentistry 


The School of Dentistry, University of Pennsylvania, announces the eighth Mid- 
Atlantic States Conference in Dentistry, which will be presented by Lester W. Burket, 
D.D.S., M.D., and associates April 14 to 19, 1957, at The Inn in Buck Hill Falls, Pennsyl- 
vania. 

The theme of the conference will be “Diagnosis and Treatment Planning for the 
General Practitioner.” An outstanding group of dental educators and clinicians will 
present various aspects of this subject. The fee of $250.00 includes lodging, meals, and 
gratuities. Enrollment is limited. 
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Abstracts 


of Current Literature 


ANESTHESIOLOGY 


Six Years’ Experience With the Cleveland Cardiac Resuscitation Course, R. M. Hosler. 
Arch. Surg, 73: 813, November, 1956. ; 


Cardiac arrest may occur once in every 2,000 anesthesias, or slightly less frequently. 
“Almost without exception the cause of cardiac arrest ultimately resolves itself into 
a lack of oxygen in the vital tissues. Anoxia in this day and age constitutes one of the 
gravest hazards to the surgical patient, and the immediate effect on the brain and myo- 
cardium is the most serious.” 
The majority of the contributing causes may be found in the following categories: 
position of the patient, decreased vital capacity, tracheal obstruction, poor oxygenation, 
emia, anxiety, insufficient atropine, shock, poor cardiac filling, torsion of the heart, 
essive accumulation of carbon dioxide in spite of good oxygenation, vagal reflexes, 
rs of judgment, excessive numbers and quantities of preanesthetic and anesthetic 
‘'s, individual idiosyncrasies, and cardiac disease. 
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The best treatment for cardiac arrest is prevention. An adult is given 0,006 gr m 
of atropine sulfate and a suitable sedative one-half hour before the operative proced 


The resuscitation procedures as used in this clinic are discussed. 
fi 
c #. 


ROENTGENOLOGY 


Zur Réntgenologischen Differentialdiagnose progressiver, intradentiérer Resorptionsprozes 
(Roentgen and Differential Diagnosis of Progressive Intradental Processes of R« 
sorption.) F. H. Lepp and H. P. Berning. Fortschr. Geb. Roéntgenstrahlen u 
Nuklarmed, 85: 159, 1956. 


The authors describe characteristic x-ray findings of solitary progressive atrophi 
processes in the dental organs. The intradental zones of transparency are variants of 
dentinoclastic resorption, which are radiotopographically similar, but genetically differen: 
from odontoclastie resorption. A differentiation has to be made of the disease process 
which attacks the dentine from within the pulp cavity or from the outside. The location, 
form, and limitation of the defect, the presence or absence of the contours of the root 
canal, and the parodontal bone behavior allow one to classify the cavitation by x-ray into 
intra- or extracanalicular resorption. The intraoral x-ray technique with eccentric direc 
tion of the rays is of special importance for further differentiation with respect to central 
or peripheral localization of the lesions. The authors, therefore, are confirming the ob 
servations of Thoma in his Oral Pathology. 


ORAL SURGERY 


Die retrokondylire Implantation, eine Operationsmethode zum Vorbringen des Unter- 
kiefers bei Distabliss. R. Trauner. Deutsch. Zahn-, Mund-, und Kieferh. 20: 391, 
1954. 


Since the orthodontic measures to eliminate an angle class II occlusion require two 
to three years’ time and, in addition, a year of retention, Trauner recommends a surgical 
procedure. This is indicated also in adults who are beyond the age for orthodontic therapy. 

Trauner recommends the insertion of costal cartilage between the condyle and tym- 
panic plate to retain the mandible in a protruding position and thus eliminate the re- 
trusion of the jaw. He states that in a few months the joint will be re-formed to ac- 
commodate the condyle in this position. Since the removal of the cartilage causes con- 
siderable postoperative discomfort, Trauner has used acrylic instead, of which several sizes 
and shapes are previously prepared. A selection is made and the best-fitting piece is in- 
serted without detaching the soft tissues from the condyle. It is attached by means of 
two wire sutures to the posterior border of the joint fossa, The author has performed this 
operation on thirty-three patients. Of these, nineteen were completely successful, seven 
were partly successful, and four were failures, The technique is described in detail in 


the article. 
x, &. =. 

















Operative Oral Surgery 


SYMPTOMS ASSOCIATED WITH THE 
TEMPOROMANDIBULAR JOINT 


A Study of 491 Cases 


L. Laszto Scuwartz, D.D.S., anp Harotp P. Cosin, D.D.S., New York, N. Y. 

YMPTOMS associated with the temporomandibular joint have been receiv- 
S ing much attention in both medical and dental literature during the past 

enty years. Much of this interest is due to the writings of Costen.** In 
1934, he deseribed a symptom complex which now bears his name. That report 
was based on eleven eases. It was followed by subsequent reports of 125 cases 
in 1936, 165 in 1937, and over 400 in 1944. Costen’s syndrome consists mainly 
of ear symptoms, such as pain, loss of hearing, tinnitus, or vertigo, and pain 
and other sensations about the head, face, and mouth. Costen stated that the 
symptoms were caused by a posterior and/or superior displacement of the 
head of the mandibular condyle resulting from ‘‘closing of the bite’’ due to 
loss of posterior teeth.” 

Costen’s views, though gaining wide support, have not been universally 
accepted. Chor® pointed out his lack of clinical evidence, while Shapiro and 
Truex’ declared that the position of the condylar heads did not materially 
affect hearing. The anatomic basis of the syndrome has also been questioned. 
In fifty dissections, neither Harvey" nor Brussell"! was able to verify Costen’s 
findings. Sicher’? disagreed with the entire basis for the syndrome, and Zim- 
mermann'* coneluded that, aside from trigeminal and occipital neuralgias, the 
syndrome as such should be abandoned. 

The treatment advocated by Costen was ‘‘bite opening.’’”? Many warned 
against this proeedure,'* © but it was and still is widely practiced. The pres- 
ent study is a continuation of the investigations reported by one of us (L.L.S.) 
in 1954.°° 7" In a study of 256 patients presenting symptoms associated with 
the temporomandibular joint, unilateral facial pain and limited mandibular 
movement were the symptoms most frequently found. These symptoms, result- 
ing from painful spasm of the masticatory muscles, responded to therapeutic 
exercises with the aid of loeal anestheties.** 27 In 1955 the view was advanced 


‘rom the Temporomandibular Joint Clinic, School of Dental and Oral Surgery, Faculty 
cine, Columbia University. 
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that temporomandibular joint pain and dysfunction could be considered ty 
comprise a syndrome—a temporomandibular joint pain-dysfunetion syn- 
drome.'® It was held that this syndrome often first appeared in patients pre- 
disposed by constitution and temperament, as a result of sudden or prolonge«! 
stretching or proprioceptive changes following sudden or extensive changes 
in the occlusion of the teeth. Usually the syndrome first manifested itself in 
the form of a functional incoordination of the mandibular muscles with th: 
symptoms of clicking in the joint, subluxation, or recurrent dislocation. Thes: 
symptoms were followed in many cases by spasm of the masticatory muscles, 
characterized by painful, limited mandibular movement. When recovery did 
not occur, either spontaneously or as a result of treatment, contracture some- 
times followed. Here the symptoin was limited movement, without pain. In 
the temporomandibular joint pain-dysfunetion syndrome, so-called abnormalities 
of the occlusion of the teeth were considered to be only a contributing factor. 
In addition, malocclusion is too universal and too varied to permit evaluation. 


Findings 
In the present study, 491 patients (398 female and 93 male) were examined 
with the cooperation of interested departments of the Columbia-Presbyterian 
Medical Center. The chief complaints were found to be those shown in 


Table I. 


TABLE I 


SYMPTOM NO. PER CENT 
Pain 368 75.0 
Clicking 9.0 
Limitation 
Subluxation 
Miscellaneous 


_Total_ 


In most cases, the chief complaint appeared along with other symptoms, 


as shown in Table IT. 


‘SYMPTOM : 
No pain 
Pain only 
Pain and other symptoms 
Total 


" ‘PER CENT 














When the symptoms were classified as to their basis, that is, functional, 


organic, or miscellaneous, the groupings shown in Table III were obtained. 
Table IV shows the findings in a study of the 377 functional cases with 
regard to the three phases of the pain-dysfunction syndrome (incoordination, 


pain-spasm, or contracture). 
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TABLE III 
FUNC- | PER | | PER MISCEL- | PER | PER 
EX TIONAL CENT | ORGANIC | CENT LANEOUS CENT | TOTAL CENT 
ile 312 64 33 6 53 11 398 81 
65 13 9 2 19 4 93 19 
Total 3st 0ltCi“‘<i‘i‘a 42 8 72 15 491 100 
TABLE IV 
INCOORDI- | PER PAIN- PER | CONTRAC- | PER | | PER 
EX NATION CENT SPASM CENT | TURE | CENT TOTAL CENT 
ale 96 26 208 55 8 2 312 83 
38 10 27 7 0 0 65 17 
Total 134 — 36 235 62 8 2 377 100 


Table V shows the results obtained when the ineoordination and pain- 
sin cases Were grouped according to sex and age. 


TABLE V 


AGE (YEARS) 








EX 0-10 11-20 21-30 31-40 41-50 | 51-60 | 61-70 | 70PLUS 
; Incoordination — - 

M 0 8 16 6 " l 3 0 

le 1 15 27 20 21 7 4 = 
Total l 23 4s 26 25 8 7 1 

Pain-Spasm 

Male 0 1 6 6 7 1 2 1 

Female 0 19 46 59 57 18 7 2 
Total 0 20 52 65 64 29 9 3 


Organic Disturbances.—Table VI shows the findings in this group, which 
consisted of 42 patients. 


TABLE VI 


Rheumatic Disease _ 
Osteoarthritis 16 
Rheumatoid arthritis 11 
Scleroderma , 

Neurologic Disease 8 
Trigeminal neuralgia 6 
Parkinsonism - 

Traumatic Injuries 4 
(Condylar fractures) 

Otoloagical Disturbances 1 
(Meniére’s syndrome) 

1 


Ne oplasms 





The Miscellaneous Group.—It was difficult to classify the patients in this 
group beeause of the variety of reported symptoms. These patients included 
four with eongenital deformities of the jaws; four with numbness of the 
tongue, cheek, and lips; five with a burning sensation in these areas; four with 
impaired hearing; and six with tinnitus. In addition, the profusion, variety, 
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342 
and changeability of the symptoms of some of the patients gave the impression 


of possible psychopathology. In some eases this impression was confirmed }, 


the Department of Psychiatry. 


60 
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Fig. 1—Sex and age distribution of the incoordination phase of the temporomandibular joint 
pain-dysfunction syndrome. 
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Fig. 2.—Sex and age distribution of the pain-spasm phase of the temporomandibular joint 
pain-dysfunction syndrome. 





Summary 
: 1. A study, made over a five-year period, of 491 patients presenting symp- 
toms believed to be associated with the temporomandibular joint disclosed that 
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77 per cent) suffered from a functional disturbance, a temporomandibular 
it pain-dysfunction syndrome. 
2. In the 377 patients with symptoms of the temporomandibular joint 
n-dysfunetion syndrome, 134 (36 per cent) presented symptoms of the in- 
dination phase, 235 (62 per cent) of the pain-spasm phase, and eight (2 
cent) of the contracture phase. Many patients in the pain-spasm phase 
-a history of having had symptoms of the incoordination phase. 
3. Of this group of 377, 312 (83 per cent) were female and sixty-five (17 
cent) were male patients. 
4. Patients presenting symptoms of the incoordination phase, who num- 
ed 134 (36 per cent), were grouped according to sex and age in decades. 
order of frequeney was: (1) females, third decade; (2) females, fifth 
‘ade; (3) females, fourth decade; (4) males, third decade (Fig. 1). 
5. Patients presenting symptoms of the pain-spasm phase numbered 235 
(2 per cent). The order of frequency was: (1) females, fourth decade; (2) 
emales, fifth deeade; (3) females, third decade; (4) females, second decade 
Mig. 2). 
Conclusions 
1. In a group of 491 patients with symptoms believed to be associated with 
the temporomandibular joint, symptoms of the temporomandibular joint pain- 
dysfunetion syndrome were found to be most prevalent. 
2. The syndrome is most frequently found among female patients (83 
per cent). 
3. The ineoordination phase is found most frequently among female pa- 
tients in the third to fifth deeades of life and male patients in the third decade. 


4. The pain-spasm phase was the phase found among most of the patients 
examined, 235 (48 per cent) of all patients seen or 62 per cent of those present- 
ing symptoms of the temporomandibular joint pain-dysfunction syndrome. 
The pain-spasm phase occurred most frequently in female patients in the 
fourth and fifth deeades of life. 

». The syndrome described by Costen was not found. 


The support of this research by the William J. Gies Foundation for the Advancement 


of Dentistry, Ine., is gratefully acknowledged. 
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HORIZONTAL FRACTURE OF THE MAXILLA AND COMPOUND 
FRACTURE OF THE MANDIBLE 


Newton E. Aten, D.D.S., F.A.C.D.,* Sema, ALA. 


—“RACTURES of the facial bones that result in the complete separation of 
fF the upper jaw from the rest of the skull are treated by various methods. 
ction wires inserted through the cheeks from suitable cranial anchorage 
xtraorally and attached to the upper jaw by means of some appliance intra- 
orally are becoming more widely used. Because of the versatility of applica- 
tion and the consisteney of good results, this method is considered the one of 
choice in many of these cases. 
A ease is reported in which strong union of the fragments is obtained by 
the use of wires in conjunction with elastie traction, a plaster headeap, and 
arch bar splints. 


Case Report 


The patient, a 53-year-old Negro farmer, was admitted to the Good Samaritan Hos- 
pital on Oct. 17, 1953, with severe head injuries. 


History of Present Illness.—On the morning of admission to the hospital, the pa- 
tient had been knocked from his perch on top of a truck carrying bales of cotton. As 
the truck passed a street intersection, his head hit a traffie light, causing him to fall 
headfirst to the paved street. When he reached the hospital, he was bleeding profusely 
from the nose and mouth and was very restless. He could not remember having been on 
the truck. His immediate needs had been cared for by the admitting physician, who 
ordered 300,000 units of penicillin and 0.5 Gm. of streptomycin every twelve hours, 2 gr. 
of Luminal sodium as needed for restlessness, complete bed rest with the head elevated, 
and an ice bag to be used intermittently on the face and head. He made a tentative 
diagnosis of fractures of the mandible, maxilla, left arm, and possibly the skull, sutured 
the lip laceration, and the next day applied a splint to the arm. 


Examination Findings.—Extraoral clinical examination on Oct. 19, 1953, revealed 
considerable swelling of the face. Both eyes were closed and a laceration in the upper 
lip had been sutured. There was a very deep abrasion the size of a silver dollar in the 
scalp near the top of the head, Palpation of the malar bones and zygomatic arches re- 
vealed no abnormality. The maxilla could be felt to move under pressure, and crepitation 
could be demonstrated in the mandibular right cuspid area. There was no evidence of 
cerebrospinal drainage from the nose. 

Intraoral examination disclosed a laceration inside the lower lip that extended into 
the mucoperiosteum between the right cuspid and premolar, and an obvious compound 
fracture of the mandible at that site. The upper dentition could be moved as a unit, 
nd displacement was evident. There was a full component of reasonably sound upper 

th, but the upper third molars were elongated. All lower molars, the lower left lateral 
sor and second premolar, and the lower right first premolar were missing. 


*Lieutenant Colonel, Dental Service, U. S. Air Force, Langley Air Force Base, Virginia 
sent address). 
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Roentgenographic examination (Fig. 1) confirmed the diagnosis of a horizontal fra 
ture of the maxilla and a compound fracture of the mandible. 


General Physical Findings.—The blood pressure was 110/80, having dropped fro: 
180/100 on admission to a low of 80/60 before becoming normal. The pulse rate was 90: 
respiration rate was 20 per minute; and the temperature was 99.2° F. The patient was 
a large, well-nourished man and showed nothing abnormal except the head and arm in 
juries and extreme restlessness. 


he 

a. oo 

lig. 1.—Anteroposterior roentgenogram made Oct. 19, 1953, showing horizontal fracture of 
the maxilla and displacement. 


The patient’s physician was consulted and he suggested that treatment be delayed 
until restlessness decreased. The tentative diagnosis of a skull fracture had not been 
demonstrated roentgenographically, but evidence of brain concussion was still evident. 


Treatment and Course.—On Oct. 24, 1953, a plaster headcap was constructed, with 
heavy metal wires firmly anchored in the plaster and extending from the lower anterior 
border, three on each side, to be used as attachments for craniomaxillary traction wires. 
A window was left in the cap over the scalp wound. 

On Oct. 26, 1953, the patient was premedicated with 14 gr. morphine and Ygo gr. 
scopolamine, and local anesthesia was obtained by the use of 2 per cent lidocaine hydro- 
chloride-epinephrine 1:100,000. A Jelenko splint was wired to the labial and buccal 
surfaces of the upper and lower teeth. The fracture of the mandible had been manipu- 
lated into place and held while the lower splint was being applied. Intraoral lacerations 
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then sutured with 000 silk. Four stainless steel traction wires, size 0.020, were 
|, one attached to the upper splint in the first premolar area on each side and one in 
first molar area on each side. All four were placed in the following manner: A 20 
ve, 2 inch needle attached to an empty Luer syringe was carefully aligned from a 

wire to the desired place on the splint. The needle was inserted through the cheek 
, the mouth. The syringe was removed and the wire was passed through the needle. 

needle was withdrawn while the wire was held in the mouth to prevent its being 
turbed. The oral end of the wire was fastened to the splint and a loop was twisted 
the external end to serve as an attachment for an elastic band which, in turn, was 
tened to a headeap loop. These wires were adjusted by bending to insure a passive 
tion of the bueceal tissues around the traction wires. Small elastics were stretched 
veen the hooks of the upper and lower Jelenko arch bar splints, 


Fig. 2. Fig. 3. 


Fig. 2.—Roentgenogram after application of splint and traction wires. Fracture of 
the mandible (arrow) can be seen. 


Fig. 3.—Postoperative lateral head roentgenogram. 


The patient was seen daily during his stay in the hospital and the headcap wires 
were adjusted when necessary to compensate for the movement of the maxilla and pre- 
ent excessive scar formation. On Oct. 28, 1953, roentgenographic examination showed the 


bones almost in proper position (Figs. 2 and 3). Occlusion of the teeth was good and 

swelling had almost subsided (Fig. 4). Recovery was uneventful. The maximum post- 
perative rectal temperature was 100° F. After wires were substituted for elastics to 
mnect the traction wires to the headcap wires, the patient was discharged from the 
spital in good condition on Nov. 5, 1953. 


At weekly intervals the patient was seen at the office until Dec. 19, 1953. On that 
the plaster cap and traction wires were removed. Occlusion was good and the maxilla 
| the fracture site of the mandible were firm. 





Fig. 4.—Postoperative photograph showing elastic bands attached to traction wires. Head 
injuries necessitated window in plaster cap. 


Fig. 5.—Postoperative roentgenogram made 7. 22, 1954, showing excellent position and 
ony union. 
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He was seen again on Dec. 28, 1953. On Jan. 2, 1954, the Jelenko splints were re- 
ed. On Jan 16, 1954, the patient was dismissed with instructions to return in the 
t of any difficulty and to come back for a checkup at the end of six months. He was 
advised to go to his dentist in the meanwhile for restorative work. 
The patient came in on March 29, 1954, complaining of discomfort in the upper left 
The tooth was removed under local anesthesia, and on April 12, 1954, 
There was apparently complete union of the 


1 molar area. 
upper right third molar was removed. 


tures. 


On May 22, 1954, a postoperative anteroposterior roentgenogram (Fig. 5) disclosed 


llent position and bony union. 
Comment 

A ease is reported in which a combination of intermaxillary and external 

‘tion accurately reduced a horizontal fracture of the maxilla and served to 

\obilize this fracture and the fracture of the mandible as well. The scars 
sulting in this ease are negligible, as the external attachments were ad- 
sted as the displaced structures moved into position to make certain that 

wires passed through the cheeks in straight lines without drawing or 
itting the soft tissues. 


DuBose B.pe. 





LYMPHOSARCOMA OF THE MANDIBLE 


Report of a Case 


FRED G. Rouiuins, D.M.D., F.A.C.D.,* anp Kurt H. THoma, D.M.D., 
F.D.S., R.C.S. (Ene.), F.D.S., R.C.S., n.c. (Eprn.),** 
West Roxspury AND BROOKLINE, Mass. 


Introduction 


HE lymphosarcoma is a tumor distinguished by its rapid growth, recur- 

rence after incision and destruction of the capsule, and infiltration of soft 
tissue and underlying bone. It is often of multiple origin. 

The jaws may become extensively involved. Widespread extensions and 
metastases are sometimes observed, and there may be leukocytosis with an 
excess of polynuclear cells (Grawitz) and rarer excess of lymphocytes or 
eosinophils, the latter being commonly found in Hodgkin’s disease. 

Symptoms of weakness, dyspnea, fever, and cough occur. Metastasis to 
the region of the lymph nodes is very common and often constitutes the first 
sign of the disease. 

According to Sugarbaker and Craver,‘ the cervical nodes were involved 
in 59 per cent of 196 cases reviewed by them. The nodes, enlarged, remain 
diserete for only a short time; soon they coalesce and form nuclear masses. 
Metastases in the spleen, liver, kidneys, and sometimes the bone also oceur. 

Geschickter and Copeland (1936) found that, of 300 cases of lymphosar- 
coma treated at the Memorial Hospital in New York City, 1 per cent showed 
definite bone involvement. The pelvic bones, dorsal vertebrae, humerus, and 
seapulae were affected. The duration of the disease varies widely; its course 
in malignant and progressive types is fatal within a few months. 

Cademan and Planel' gave an analysis of fifteen cases of lymphosarcoma 
of the jaws. Some form in the maxillary sinus and break through into the 
mouth. Others form in the mandible and break through the cortex of the 
bone, forming visible tumors. A third group forms in multiple locations and 
develops simultaneously in the upper and lower jaws. Adenopathy and metas- 
tases are common.” 

The poor prognosis of lymphosarcoma of the maxilla has been reported by 
Silverman.’ Because of the unusual development of a solitary lesion of the 
mandible, with an initial excellent response to x-ray treatment, we are report- 


ing a ease of this disease. 


From Veterans Administration Hospital, West Roxbury, Massachusetts. 
*Chief, Dental Service. 
**Consultant in Oral Surgery. 
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Case Report 
\ 44-year-old man was admitted to the Veterans Administration Hospital, West 
ury, Massachusetts, because of swelling of the mandible. He had been seen for 
ne examination in the dental clinic. The patient presented a swelling in the molar 
extending from the first premolar to the second molar. Swelling was entirely on the 
il side of the mandible (Fig. 1). The teeth were not sensitive to percussion, and the 
il films showed no periapical changes, although the teeth were badly decayed. 
The patient had a history of intermittent pain in the left femur in 1951. In 1952 a 
lack spot developed on the leg, and his pain continued with muscular twitching 
had persisted until 1955. At this time the pain became worse, extending into the 
Five weeks before admission, he first noticed some numbness in the lower left lip, 
burning and itching in the region of the mental foramen. One week later he noticed, 
he first time, a painless lump on the side of the jaw in the region of the first pre- 
r to the second molar. 
X-ray examination with a lateral jaw film showed no specific abnormality, A skeletal 
survey was made; the skull, dorsolumbar region, spine, pelvis, and femurs showed 


vidence of metastatic tumor. 


as 
<a 


MPRA Wee. 


Fig. 1.—Lymphosarcoma of buccal gingiva of mandible. 


Laboratory work showed W.B.C. 10,200, neutrophils 70.5, lymphocytes 27, and macro- 
es 2, Platelets were normal. Other tests made disclosed no abnormality. 


It was decided that a biopsy should be done; this initially was inadequate for tissue 
gnosis. Dr, Kurt H. Thoma, consultant to the dental staff, advised a complete ex- 
m biopsy. 

The operation was performed under Pentothal sodium anesthesia supplemented by 
lotracheal nitrous oxide and oxygen. After the usual preparation of the face and 
th, and following the placement of two sponges around the endotracheal tube and 

de retraction of the cheek and lip, the cutting cautery was used to excise a 4 

cm, piece of tissue from the tumor. The coagulation current was then used to main- 

adequate hemostasis. The patient withstood the procedure well and was returned to 


recovery room in good condition. 
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Pathologic examination disclosed the following: 
Gross: The specimen consisted of an ovoid piece of dense fibrous tissue measurins 
2.5 em., long axis, by 1.0 em. on short axis. There was a small ellipse of mucosa on on 
surface. The consistency was firm but not hard. There was no grittiness. 


2.—Low-power section of lymphosarcoma. 


Microscopic: The buccal mucosa and underlying skeletal muscle and fibrous tissue 
were diffusely and focally infiltrated by tissue cells from a large mass that lay beneath 
the mucosa. This mass was composed of sheets of large round cells with scanty cyto- 


plasm and large vesicular, deeply basophilic nuclei which contained prominent nucleoli 
and numerous mitotic figures (Fig. 2). The pattern was unvaried. These cells appeared 
to be primitive cells of the lymphocytic series, There was no follicular architecture and 


little supporting stroma (Fig. 3). 

Pathologic diagnosis: Lymphosarcoma. The consensus of opinion of the various 
chiefs of services was that the patient should be treated with x-ray, since lymphosarcomas 
are extremely radiosensitive. In preparation, the patient had the remaining lower teeth 
extracted under local Xylocaine anesthesia. 

The x-ray treatment consisted of twelve treatments—3,200 r (250 kv. to 300 kv.) 
with five minutes and twenty-seven seconds’ exposure time; 0.50 cm.; 6 by 8 portal; 15 
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' valve layer; filter Thoraeus 2. Treatments started on Sept. 17, 1956, and ended 


Oct. 4, 1956, and were administered by Dr. Boris Bushueff, chief of the radiological 


ice. 


The patient made an excellent recovery and, when last examined two months later, 


showed no evidence of a residual tumor. 





Fig. 3.—High-power photomicrograph showing mitotic figures. 


Summary 


A ease of a solitary, primary lesion of lymphosarcoma, occurring on the 
uceal surface of the mandible, has been reported. The treatment consisted 
i X-ray irradiation; a total of 3,200 r in twelve doses was administered. 
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OPERATIVE DISPLACEMENT OF A LOWER THIRD 
MOLAR COMPLICATED BY EMPHYSEMA 


Report of a Case 


JoHN E. Suuuivan, D.D.S., KNOXVILLE, TENN. 


rT HIS case report concerns a 20-year-old man who was hospitalized as an 
| emergency oral surgery patient on Feb. 13, 1953. 

According to the brief history given by the referring dentist, during its 
emoval the lower right third molar tooth had been displaced into the lingual 
tissues and the patient had developed sudden extensive swelling of the neck. 
The dentist stated that he attempted to section the tooth with chisel and mallet 
and that, on receiving the mallet blow, the tooth was displaced through the 
lingual cortical plate of bone. The lower third molar was pushed posteriorly and 
medially into the anterior limit of the pterygomandibular space and just behind 
the posterior end of the mylohyoid muscle. The patient was reported to have 
gagged, coughed, and sneezed several times during the procedure. Approxi- 
mately one hour was spent in an attempt to locate the tooth through the exist- 
ing socket and wound. The dentist referred the patient to the hospital oral 
surgery service as an emergency ease and reported that the patient had extensive 
swelling of the face and neck which he interpreted as subeutaneous edema. He 
also stated that pre-extraction x-ray pictures were not made. During the 314- 
mile trip from the dentist’s office to the hospital, the patient developed a marked 
subcutaneous emphysema of the face and neck. 


Clinical Findings.—On presentation, the patient was extremely apprehen- 
sive and complained of thirst and tightness of his throat. He was very flushed 
and had extensive swelling of the soft tissue of the right side of the face from 
the superficial temporal space and infraorbital area to the cheek and sub- 
maxillary and submandibular regions. On palpation, distinct ecrepitus could be 
felt. This erepitus could be palpated along the facial planes of the right side of 
the neck to the elaviele. 

Examination of the mouth revealed a gaping wound in the right mandib- 
ular third molar area. The wound was slightly lingual to the lateral flare of 
the ramus of the mandible and extended downward to the center of the ridge 
and then along the buceal surface. A small mucoperiosteal flap had been 
elevated toward the buceal aspect. The third molar tooth was not visualized 
in the socket and no superficial laceration of the lingual or peritonsillar tissue 
could be found. 
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On bimanual palpation of the lingual surface of the right third molar area 
and the medial surface of the ramus of the mandible, the displaced tooth could 
be felt lying obliquely across the mandible with the crown at the level of th 
apices of the intact teeth and the root near the inferior border of the mandible. 
The anteroposterior relation of the tooth was approximately midway between 
the inner and outer angles of the jaw. During this part of the examination, 
emphysema could be felt in the floor of the mouth, the tonsillar area, and 
buceal tissues. The patient was taken to the radiology department for emer- 
gency radiographs to locate the exact position of the tooth. Lateral views of 
the skull, mandible, and a Water’s projection were requested. 


Fig. 1.—Tooth was a mesioangular impaction with a cone-shaped root. 


Roentgenologic Examination.—The socket of the right mandibular third 
molar tooth is visualized representing the mesioangular placement of this tooth 
(lig. 1). The tooth has been displaced medially and inferiorly with the crown 
being at the level of the bottom of the socket. The displaced tooth is in close 
relationship to the medial surface of the mandible. A large amount of sub- 
cutaneous emphysema exists in the adjacent soft tissue and extends into the 
cervical area (Fig. 2). 

Diagnosis.—(1) Traumatic displacement of the right mandibular third 
molar into the pterygomandibular space. (2) Acute progressive subcutaneous 
emphysema secondary to open oral wound. 

Treatment and Management.—Immediately following the emergency 
radiography, the patient was taken to the operating room and the area was 
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sthetized with local infiltration of Xylocaine 2 per cent. The tooth was 
ved through an extension of the original incision and a lingual flap. 

During the diagnostic and surgical procedures, the emphysema had pro- 
ssed until it had more than doubled in amount. The airway was patent at 








Fig. 2.—Subcutaneous emphysema of cervical area. 





| times and actual edema was moderate. The following orders were placed 
on the patient’s chart: 

1, Tetanus booster, immediately. 

2. Crystalline penicillin, 100,000 units every three hours. 

}. Dihydrostreptomycin, 0.5 Gm. every six hours. 
+. Dental liquid diet. 
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5. Demerol, 50 mg. every four hours. 
6.. Ice bag to the right lower jaw intermittently for the next six hours. 


7. Bed rest. 


The ward attendants and the nurse were cautioned to observe the patient 
carefully for the next twenty-four hours because of the progression of the 
emphysema and the possibility of respiratory embarrassment due to the swell- 
ing. 

At 9 o’clock on the evening following admission (Feb. 13, 1953) I entered 
the following progress note and summary on the patient’s chart: 


The patient had extensive progressive subcutaneous emphysema extending from the 
submandibular region to the superficial temporal space. At the present time this emphysema 
can be felt at the suprasternal notch and the supraclavicular and cervical area bilaterally. 
There is no further upward extension of the emphysema and the airway is good. The 
patient now complains of pain in the precordial area on inspiration and coughing. No 
consolidation or dullness could be found on percussion of the chest. At this time the tem- 
perature was 101° F.; the pulse was 96; and the respirations, 24. 

The wound was visualized and only slight oozing of blood could be seen. 
moderate soft tissue swelling intraorally and the edges of the wound were in apposition. 


There was 


Impression.—Mediastinal emphysema. 

. A consultation was requested of the medical service to rule out a possible 
pneumonia or upper respiratory infection. A chest x-ray picture was ordered. 
The consultants’ opinion was that the patient had bronchitis and suggested 
that control of coughing by local medication would improve the entire picture. 
Elixir of terpin hydrate with codeine was prescribed. 

The following morning additional x-ray pictures of the chest (postero- 
anterior and lateral) revealed the presence of emphysema of the anterior 
mediastinum. The bilateral cervical emphysema could also be seen. The 
patient had responded well with a moderate leukocytosis; his serology and 
urinalysis were negative. The patient was presented to the surgical staff 
conference on the day following admission because of the unique occurrence 
of events and general interest in the ease, 

The patient continued to improve and the emphysema gradually reduced 
by diffusion; the patient was allowed ambulation on the third hospital day. 
He was discharged on the seventh hospital day, having made an uneventful 
recovery. 

Comment 

This case is of special interest because of the simultaneous occurrence of 
two separate and relatively rare complications of oral surgery—the displace- 
ment of the lower third molar into the lingual tissues and the development of 
a progressive cervical emphysema. In the surgical consideration of the dis- 
placed tooth, the following implications were found on investigating the 
circumstances of the initial operation: 


1. No preoperative x-ray picture of the tooth was made. 
2. The tooth was partially erupted and mesially inclined. 
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3. There was marked bulging of the lingual plate, indicating lingual 
ather than central location of the tooth in the alveolar process. 

4. The tooth had a cone-shaped root. 

5. Sectioning was attempted by chisel and mallet in the long axis of the 
ooth. 

6. An assistant delivered the mallet blow to section the tooth. 

7. Violation of surgical principles of exodontia and flap design were 
vident. 


These implications illustrate the need for careful diagnosis of an impacted 
rr unerupted lower third molar and the necessity for a carefully planned 
surgical approach for the removal of the tooth. 

A comment on the recovery of the tooth from the pterygomandibular 
space is that the recovery was facilitated by the fact that the tooth was lying 
posterior to the mylohyoid ridge. Considerable difficulty would have been 
anticipated if the tooth had been under the ridge. 

The sudden development of the acute emphysema in this case is explained 
as follows: The incision along the ramus of the mandible in the third molar 
area, being slightly lingually placed, allowed the tissue to gape open. The 
patient revealed that he had gagged, coughed, and sneezed during and follow- 
ing the surgical attempt; thus, the intraoral pressure was increased and air 
was forced into the tissue. The movement of the muscles of deglutition, the 
floor of the mouth, and the tensor muscles of the palate created a flutter-valve 
action at the site of the operative wound. The patient had an upper respira- 
tory infection which caused him to cough and sneeze frequently. All these 
factors caused development of the progressive emphysema. 

The air entering the soft tissues at the particular location allowed the 
emphysema to travel along the facial planes and graphically demonstrated 
the continuity of the various anatomic spaces and planes. The air was found 
as high as the superficial temporal space and in the infraorbital area, the cheek, 
the submaxillary areas, and the facial planes bilaterally. It extended to the 
supraclavicular area and into the mediastinum. Infections ean and do travel 
the same route with a related degree of rapidity. This case also illustrates the 
importance of the lower third molar to its anatomic relationships, the close 
communication with the lateral pharyngeal (parapharyngeal or pterygo- 
maxillary) space, and the carotid sheath and the mediastinum. 
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RELIEF OF PAIN BY THE REMOVAL OF A RETAINED ROOT TIP 


AntHoNY E. Beprick, D.D.S.,* Newark, N. J., BERNARD J. BLUTFIELD, D.D.S.,** 
WESTFIELD, N. J., AND JosEPH D. Crecca, D.D.S.,*** Newark, N. J. 


Introduction 

gyre root tips frequently are asymptomatic, even when lying in 

the mandibular canal. Breslin' reports such a ease. However, Tucker? 
reports a case of atypical neuralgia due to two retained root tips, one a man- 
dibular left third molar root tip and the other a maxillary left first premolar 
root tip. The pain was relieved by their removal. Salman and Langel® re- 
ported a ease of paresthesia of the lower lip caused by impingement of a frae- 
tured root tip on the inferior alveolar nerve. Sensation returned to this area 


eight weeks after the root tip had been removed. 


Case Report 
On Feb. 17, 1955, a 44-year-old Negro woman was referred to the Dental 
Clinie of the Martland Medical Center, Newark, New Jersey, by the Newark 
City Dispensary. The report sent with the patient stated that there was a 
‘foreign body’’ present in the left side of the mandible, causing her pain. 


History.—The patient stated that her left mandibular molar teeth had 
been extracted four or five years previously, with uneventful sequelae. She 
was unaware that a tooth had fractured during the extraction. However, she 
stated that in the past few months the left side of the mandible was painful, 
‘*just like a toothache.’’ A medical examination was essentially negative and 


the patient had no other complaints. 

Clinical Oral Examination.—Oral hygiene was very poor; many carious 
teeth were present and in the upper arch the teeth were loose due to periodonto- 
elasia. However, the only teeth missing were the left mandibular molars. There 
were no soft-tissue lesions present in any part of the oral cavity. 

Radiologic Examination.—Roentgenograms revealed caries of the remain- 
ing teeth and much alveolar resorption, particularly in the upper arch. What 
appeared to be a root tip of the left mandibular second molar was seen lying 
horizontally near or in the mandibular eanal. 


*Formerly Intern in Oral Surgery, Martland Medical Center, Newark, N. J., presently 
Research Fellow in Oral Surgery, Murry and Leonie Guggenheim Foundation, New York Uni- 
versity College of Dentistry. 

**Formerly Intern, Martland Medical Center. 
***Chief of the Dental Service Martland Medical Center. 
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Treatment and Course.—Arrangements were made to remove the ‘‘root 
ip’? on Feb. 24, 1955. One capsule of Pyrroxate (Upjohn) was given orally 
nd 600,000 units of penicillin was injected intramuscularly one hour before 
irgery. Pyrroxate is a combination of two antihistaminics (Orthoxine and 
'vrrolazote) and aspirin, phenacetin, and caffeine. It was felt that the anti- 
istamines play a role in the prevention of edema following oral surgery. 

In addition, 1.5 gr. of secobarbital sodium was given as a sedative one- 
alf hour before surgery. The inferior alveolar nerve was blocked at the 
iandibular foramen with 2 per cent Xylocaine with 1:50,000 epinephrine, 
nd the long bueeal nerve was anesthetized by infiltration. 


Roentgenogram, with the suture needle as a guide, confirms the position of the root tip. 


A. B. 


A, Superior view of the removed root tip. 3B, Inferior view of the removed root tip. 
(Actual size.) 


X-ray pictures were taken, with needles as ‘‘guides,’? to obtain the posi- 
tion of the root tip before surgery was attempted. An incision was made, 
extending from the distal surface of the second premolar to the ramus of the 
mandible, and a flap was retracted. Burrs were used to remove cortical bone 
and a second x-ray picture was taken to confirm the position of the root tip 
(Fig. 1). The remainder of the bone was gently removed with the burrs and 
the root tip was teased out with ‘‘apical picks’’ (Fig. 2). After the bone 
margins were made smooth with a bone file, sterile Gelfoam was placed in 
the cavity and the flap was sutured into position with 000 silk. Another cap- 
sule of Pyrroxate was administered at the completion of the operation, and 
the patient was instructed to take one capsule every four hours until seven 
more capsules were used. No other analgesics were prescribed. 








a 





362 BEDRICK, BLUTFIELD, AND CRECCA 0. 8., 0. M., & 0. P. 
pril, 


The patient was seen on the following day. There was no trismus or 
paresthesia and almost no edema or pain. At this time, 400,000 units of peni- 
cillin was injected intramuscularly. No analgesics were needed. On the see- 
ond postoperative day, there was still practically no edema, trismus, or pain. 
Penicillin (400,000 units) was injected intramuscularly for the second time. 

The sutures were removed five days postoperatively, at which time the 
patient said that she no longer felt the pain which was present prior to the 
removal of the root. 

The patient was seen again on March 10, 1955, two weeks following the 
removal of the root tip, when she was free of pain. At this time, the right 
maxillary central and lateral incisors, cuspid, and first premolar were ex- 
tracted. 

Summary 

A case of pain due to a retained root tip impinging on the inferior alveolar 
nerve is reported. 

It is felt that the Pyrroxate proved of value in reducing edema and pain 
following the surgical procedure. 
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Oral Medicine 


ERYTHEMA MULTIFORME EXUDATIVUM 


Bruno W. Kwapis, D.D.S., M.S.,* St. Louis, Mo. 


— RYTHEMA multiforme exudativum is an uncommon but not rare derma- 

tosis that represents a varied grouping of eruptions of obscure etiology 

nd irregular distribution. The frequent oral manifestations make this disease 

if interest to the dental practitioner. It is the purpose of this article to review 

the literature briefly, to report the observation of nine patients with erythema 

nultiforme exudativum, and in particular to emphasize the oral findings in 
these eases. 

The distribution of the lesions, which is not consistent for all patients, 
and the lack of a complete understanding of the disease have led to consider- 
able confusion as to appropriate nomenclature. Hebra! is credited with mak- 
ing the original report of the disease when, in 1866, he described certain 
vesicular cutaneous and mucosal lesions. Robinson and MeCrumb,? after a 
careful comparative analysis of the subsequently reported mucocutaneous- 
ocular syndromes, concluded that the diseases described by Stevens and John- 
son’ in 1922, referred to in the French literature as ectodermosis erosiva pleuri- 
orificialis,* and deseribed in 1937 by Beheet® were distribution variants of the 
lesions described by Hebra and termed ‘‘erythema multiforme.’’? They further 
expressed the opinion that the heterogenous group of signs and symptoms of 
these syndromes should be included under the common title of erythema multi- 
forme exudativum. Thomas*® also concluded that the so-called Stevens-John- 
son syndrome was an atypical variant of the same disease. He suggested the 
use of the terms ‘‘erythema multiforme exudativum minor’’ for the simpler 
form of the disease as described by Hebra and ‘‘erythema multiforme exudat- 
ivum major’’ for the more severe type which displays ocular and genital in- 
volvement. The last-mentioned nomenclature is in vogue at the present time. 


Erythema multiforme exudativum minor embraces the disease of those pa- 
tients who primarily present cutaneous and oro-mucosal lesions. It is self- 
limiting, has a rapid onset of from twelve to twenty-four hours, and may last 
from one to several weeks. Although it may occur in children, it is primarily 
a disease of young adults and is found more frequently in male patients. The 
number of eases appears to increase during the spring and fall, which suggests 
that the disease may be seasonal.’ 





*Assistant Professor, Department of Oral Surgery, School of Dentistry, St. Louis 
University. 
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The six patients in this series, two of whom were Negroes, were men rang- 

ing in age from 19 to 35 years. One of these patients was edentulous. The 
initial symptoms most frequently reported were pharyngitis, malaise, and 
rheumatie pains. These were usually followed by severe itching of the skin, 
particularly the palms of the hands. An elevation of temperature was a com- 
mon finding. This febrile condition was probably responsible for the pro- 
found dehydration observed in these patients. When the cutaneous lesions ap- 
peared, they were found to vary in form from macules to actual vesicles or 
bullae (Fig. 1). The cutaneous lesions commonly develop into a target-like 
form with concentric rings, and they have been described as iris-like in ap- 
pearance (Fig. 2). These lesions were usually limited to areas of the hands, 


feet, legs, forearms, neck, and face. 





Fig. 1. Pig. 2. 


Fig. 1.—Erythema multiforme exudativum minor. Note cutaneous vesicular lesions 
appearing on ventral surface cf forearm at wrist. 
Fig. 2.—Erythema multiforme exudativum minor. Note cutaneous iris or target-like 


lesions appearing on dcrsal surface of hand. 





Oral lesions were present in all the eases selected for this report; how- 
ever, it is not uncommon for them to be absent. The oral lesions were found 
on the lips, buccal and gingival mucosa, tongue, hard and soft palates, and 
even the pharyngeal wall. The shape of the mucosal lesions was found to be 
less well defined than the shape of the cutaneous ones. The initial stage in 
the development of the oral lesion is a bleb or vesicle (Fig. 3), which is present 
for a brief time only and, for this reason, infrequently observed. These ves- 
icles contain a clear fluid, the inflammatory exudate. Movement of the mu- 
cosal tissues during mastication contributes to an early rupture of the vesicle. 
Desquamation of the covering epithelium exposes the underlying raw tissues 
to form a painful ulcer (Figs. 4 and 5). When large areas of epithelium slough 
in this manner, the patient will complain of discomfort and pain during mas- 
tieation and swallowing of food which necessitates a soft to liquid diet. 

The inflammatory, as well as some hemorrhagic, exudate was observed to 
dry, covering the wound with a bloody crust. In areas where the wound was 
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onstantly exposed to saliva, a slimy, gray-white membrane formed. The 
robable secondary infection leads to a fetor oris. In several patients, the 
orsal surface of the tongue was observed to be covered by a whitish pseudo- 
iembrane which, when peeled, exposed a raw, bleeding surface (Figs. 6 and 

Despite the dehydration, excessive salivation was noted in most of the 


Fig. 3. Fig. 4. 





Fig. 5. 


Fig. 3.—A Negro patient with erythema multiforme exudativum minor. In this patient, 
the disease is in an early stage in which the vesicles are visible on the labial mucosa. 

Fig. 4.—A white patient with erythema multiforme exudativum major. A stage of 
the disease is shown which follows the rupture of vesicles; the epithelium has desquamated 
and exposed a raw hemorrhagic surface. 

Fig. 5.—A Negro patient with erythema multiforme exudativum minor. The labial 
tissues in this patient are covered by a white pseudomembrane, which develops to cover and 
protect the underlying raw surface. 





cases and was observed to be more profound where the intraoral lesions were 
extensive and more severe. The healing of the oral lesion was hastened by 
the use of systemic antibiotics. This is probably due to their influence on the 
progress of the secondary infection. 

Erythema multiforme exudativum major is the more severe form of the 
disease which manifests itself not only with cutaneous and oro-mucosal le- 
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sions, but also with ocular and genital involvement. The appearance and be- 
havior of the cutaneous and mucosal lesions are quite similar to those previ- 
ously described for erythema multiforme exudativum minor. There does ap- 
pear, however, to be a wider distribution of the cutaneous lesions in erythema 


Fig. 6. 


Fig. 6.—Erythema multiforme exudativum minor. The dorsal surface of the tongue 
is shown covered by a slimy pseudomembrane. The patient complained of severe pain during 
tongue movement. 

Fig. 7.—Patient shown in Fig. 6, five days later. The surface of the tongue is now 
covered by a much thicker white coating, and the patient complained of less pain. Healing 
followed this stage. 


Fig. 8.—A severe case of erythema multiforme exudativum major in a 21-year-old 
white man. The patient had ophthalmic involvement with photophobia which necessitated 
covering the eyes during photography. Note multiple hemorrhagic ulcers in the skin on the 
face, including the nasal and oral mucosa, 

Fig. 9.—Erythema multiforme exudativum major presenting ocular involvement in a 
Negro patient. There was slight edema of the eyelids with crust formation on the margins. 
A catarrhal conjunctivitis was present. 


multiforme exudativum major. One of the three patients in this group ex- 
hibited wide distribution of erythematous lesions, with severe facial involve- 
ment, which later broke down into hemorrhagic ulcers (Fig. 8). 
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Fig. 10.—A, Area of histologic section of a biopsy specimen from the lower lip lesion 
of patient illustrated in Fig. 3. Note presence of a thick keratotic layer stretching over 
limited areas of a thinned stratified squamous epithelium. The thinnest of the latter was 
brought about in certain areas by edematous degenerative changes in the lower layer. 
The damaged epithelium covers a connective tissue which contains a hemorrhagic exudate 
within the granulation tissue. 

B, Detail of A showing clearly the disintegration of the squamous epithelium above 
the inflammatory exudate. 
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Ocular involvement takes the form of a conjunctivitis, which may be 
either catarrhal or membranous and mostly purulent (Fig. 9). Either may 
lead to corneal ulcerations and subsequently to a panophthalmitis, which may 
heal without complication or lead to more serious sequelae, such as a perma- 
nent loss of vision.* ° 

In the male patient, genital involvement took the form of erythematous 
macules, vesicles, and superficial erosions of the glans penis near the meatus, 
where in the female patient similar lesions are found in the vulvovaginal re- 
gion. Erythema multiforme exudativum major can lead to fatality, as evi- 
denced by reports in the literature.’°** 

Etiology and Treatment.—The exact etiology of erythema multiforme 
exudativum is not known. The histopathology of the development of the 
vesicular lesions has been established (Fig. 10). Some of the following are 
suspected as either contributing or causative factors: ingestion of such drugs 
as sulfonamides, salicylates, quinine, arsenic, belladonna, iodides, and certain 
serums; infectious diseases, such as typhoid fever, diphtheria, and pneumonia; 
and certain noninfectious diseases such as arthritis, nephritis, ete.1* One pa- 
tient in this series developed the lesions following the use of a sulfonamide 
and another developed them after using acetylsalicylic acid. 

In the absence of an established etiology, therapy is basically sympto- 
matic. The administration of antihistamines to counteract the severe itching, 
especially in the early stages of the disease, is of value. Drying lotions of zine 
oxide or starch and soda are recommended for erythema multiforme minor. 
If the patient is febrile, a broad-spectrum antibiotic should be administered ; 
otherwise, salicylate therapy is indicated. The topical application of hydro- 
cortisone acetate to ocular lesions is a valuable aid in reducing the severity 
of the inflammatory complications in this sensitive area. Patients with ery- 
thema multiforme major should receive intravenous hydrocortisone for a two- 
day period, followed by intramuscular doses. When this drug is used, the 
electrolyte intake, particularly that of sodium, should be carefully controlled 
to prevent fluid disbalance. Fluid-forcing to re-establish the fluid balance in 
severely dehydrated patients should be considered.’* A bland mouthwash is 
of value in maintaining oral hygiene. These are primarily supportive meas- 
ures, for the disease is a self-limiting one and usually lasts only two to four 
weeks. The treatment of erythema multiforme exudativum should be the 
responsibility of a physician. 

Differential diagnosis must be made from Vincent’s angina, diphtheria, 
bullous impetigo, drug eruptions, pemphigus, and foot-and-mouth disease. 
The important distinguishing features of erythema multiforme exudativum 
are the typical iris-shaped or gyrate cutaneous lesions and the frequent ap- 
pearance of oral lesions. 

Summary 


1. A review of the findings in a series of nine patients with erythema 
multiforme exudativum has been presented. The frequent development of 
oral manifestations should make this dermatosis one of interest to the dentist. 
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2. The more common and less severe form of the disease which presents 
itaneous and oral lesions is referred to as ‘‘erythema multiforme exudativum 
inor,’’ whereas the other variety in which ocular and genital lesions develop 
referred to as ‘‘erythema multiforme exudativum major.”’ 

3. The typical cutaneous lesion appears as an irislike form with a varied 
stribution on the body surface. The oral lesion arises as a vesicle, the epi- 
elial surface of which soon desquamates to leave a painful hemorrhagic 
‘er. Any portion of the oral and pharyngeal cavity may be involved. 

4. The ocular lesions which develop in the ‘‘major’’ form of the disease 
e usually in the nature of a conjunctivitis which can lead to permanent loss 
vision. 

5. Although the disease process is a self-limiting one, with the treatment 
ing primarily symptomatic, erythema multiforme exudativum major may 


» fatal. 
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CHRONIC SCARRING APHTHOUS ULCERS OF THE MOUTH 


Suppressive Action of Prednisone 


PauL K. WrICHSELBAUM, M.D., AND VincENtT J. DerBes, M.D., Cuicaao, ILL. 


HIS article reports three cases of periadenitis mucosa necrotica recurrens. 
This refractory and painful malady was suppressed effectively by predni- 
sone. 


Case Reports 


Case 1—D.S., a 52-year-old white woman, was first seen at the Research and Edu- 
cational Hospital of the University of Illinois in June, 1946. She gave a history of pain- 
ful recurrent ulcerations in the mouth, of ten years’ duration. The mouth could not be 
opened fully due to séarring in the commissures. There was a deep necrotic ulcer on the 
right buccal mucosa and another on the upper lip. Similar lesions observed subsequently 
required one month or more to heal, and usually healed with scarring. 

The typical lesion began as a deep nodule which broke down rapidly to form a deep 
painful necrotic ulcer. The recurrent lesions and resultant scars gave rise to microstomia. 

Physical examination revealed no additional findings. The eyes and genitals were 
normal. She was well balanced emotionally and bore the pain and discomfort of the mouth 
lesions with remarkable fortitude. 

Repeated complete blood counts over a period of twenty years were within normal 
limits. Urinalysis was consistently negative. Chemical examination indicated that the blood 
was normal. Serologic tests for syphilis were negative. Basal metabolic rate findings in 
1950 and 1951 were from +37 per cent to +51 per cent. Radioactive iodine studies were 
compatible with hyperthyroidism, but there were no clinical signs of hyperthyroidism. In 
1952, the basal metabolic rate came down to +20 per cent, where it has remained. 

Repeated bacteriologic studies revealed no pathogenic organisms. Repeated x-ray 
studies of the thorax and mandible were negative. In March, 1953, a roentgenogram of 
the spine showed osteoarthritis of the spine and a compression fracture of D-6. 

In the ten years she has been attending the clinic, she has had lengthy courses of 
treatment with crude liver extract, smallpox vaccination, Mapharsen, multivitamin therapy, 
Aureomycin, Diasone, Promine jelly, vitamin B,,, Roniacol tartrate, cortisone, prednisone, and 
prednisolone. Roniacol tartrate was temporarily effective in limiting the number of lesions 
and in causing quick disappearance of the ulcers. Prednisone caused rapid disappearance 
of the lesions and prevented their recurrence (as long as it was used). All the other 
therapeutic agents, including prednisolone, were of no avail. She has been on prednisone, 
10 to 20 mg. daily, from April, 1955, to date. 

Surgery has been performed four times to correct the microstomia caused by the re- 
current scarring. 

Case 2.—Patient B.M. was seen at the Research and Educational Hospital of the 
University of Illinois on June 2, 1953. She was 17 years of age, and she gave a history of 
painful, recurring lesions in the mouth which had first appeared when she was 8 years old. 
The lesions were small at first, did not leave sears, and disappeared in one week. After two 

From the Department of Dermatology, University of Illinois College of Medicine. 
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irs, nodules appeared which rapidly broke down and left deep, necrotic, painful ulcers. 
ch lesion persisted for one month and then healed with scarring. Recurrence of the 
sions grew more frequent and the longest period of freedom from lesions was two months. 


Case 1. Repeated scarring has resulted in microstomia despite surgical correction. 


When the patient was first seen, physical examination showed ulcerated lesions about 


em. in diameter on the lower lip, upper gingiva, and left side of tongue, with raised firm 
ges, and a dirty, gray, indurated, necrotic base. There was a contracted scarring of the 
ymmissures of the mouth, more evident on the left side. Old scars were seen on the lower 
p and buccal mucosa. No other significant physical changes were observed. The eyes 
d genitals were normal. 


rig. 2.—Case 2. Necrotic active lesions on the lower lip with scarring and early microstomia. 


Repeated blood counts were within normal limits. Urinalysis was negative. Serologic 
tests for syphilis were negative. Bacteriologic studies revealed no pathogenic yeasts or fungi. 

Biopsy showed histopathologic features consistent with the diagnosis of periadenitis 
mucosa necrotica recurrens. 

The patient was treated with vitamins, organic arsenicals, smallpox vaccinations, 
outhwashes, antibiotics, cortisone, and Roniacol tartrate, without benefit. Prednisone 
brought immediate relief with healing within the week. A dose of 10 to 20 mg. of Meti- 
irten (prednisone) daily was necessary to maintain remission. Meticortelone (predniso- 
lone) was substituted, but it was ineffective. 
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Case 3.—The patient, a 45-year-old white woman, was admitted to the Charity Hos- 
pital of Louisiana in New Orleans on March 3, 1955, with a six-year history of multiple deep, 
painful ulcerations of the buccal and glossal mucous membranes. The lesions began as 
gray-colored vesicles over firm infiltrated areas of submucosal tissue. The vesicles quickly 
ruptured, leaving deep, painful ulcers which healed slowly over a four- to six-week period 
and left cicatricial deformities in some cases. New lesions appeared at intervals, so that 
some ulcerations had been present continuously except for a short time in 1954 following 
fifteen weekly smallpox vaccinations. There was an associated enlargement of tender, firm 
lymph nodes in the submaxillary and submental regions. No lesions appeared elsewhere, 
including the genitals and the eyes, except that there was a history of 2 transient pustular 


inflammation of the eyes in 1954. 


ye 


Fig. 3.—Case 3. Deep, necrotic ulcer on the tongue, typical of chronic scarring aphthous ulcers. 


A complete physical examination, including ophthalmoscopic examination, revealed no 
additional findings. Psychiatric consultations revealed that the patient had a very unsat- 
isfactory family background and that the main oral pathology began during the patient’s 
sixth pregnancy, when her husband threatened her with a gun and a knife. 


The hemogram, bone marrow study, and urinalysis were within normal limits. The 
L, E. cell preparation was negative. Gastric analysis showed free hydrochloric acid. The 
tuberculin test, serologic test for syphilis, and febrile agglutination tests were negative. 
The heterophil agglutination test was positive 1:8. The herpes simplex complement fixation 
test was negative. Bacterial cultures from the lesions showed pneumococci and alpha hemo- 
lytic streptococci. Special cultures for fungi and tubercle bacilli were negative. Viral 
tissue cultures and mice inoculations were also negative. Roentgenograms of the thorax, 
mandible, sinuses, and gastrointestinal series were within normal limits. Allergic food 
tests were negative. 

The patient remained afebrile during the hospital admission. Her main complaint 
was pain in her mouth which prevented her from eating. This symptom was controlled by 
painting 5 per cent benzocaine in olive oil on the lesion before each meal. Later a 10 
per cent aqueous Benadryl solution was used topically as a local anesthetic. 

Finally, on June 10, 1955, the patient was started on cortisone, 300 mg. during the 
first twenty-four hours followed by a reduction in dosage. There was a dramatic 90 per 
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Fig. 4.—Histopathology by Dr. Marcus R. Caro: Histopathologic examination of speci- 
men removed from edge of ulcer shows acanthosis of epidermis on one side of the section. In 
this area, the granular layer is missing and there is parakeratosis. The basal layer is intact 
and there is no evidence of invasion of the corium. As one approaches the ulcer, the upper 
part of the epidermis is disorganized and is replaced by a crust which contains many poly- 
morphonuclear leukocytes. Many of these cells are present throughout the epidermis in this 
area. The epidermis is lost abruptly to expose the highly vascularized corium which is per- 
meated by a diffuse cellular infiltrate consisting largely of polymorphonuclears, but with fewer 
lymphocytes and histiocytes being present. Deeper in the corium, beneath the ulcer, the infil- 
trate is more densely packed and in this location it consists almost entirely of lymphocytes. 
The epidermis in areas farther away from the ulcer shows considerable edema. 
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cent improvement in the oral lesion within a few days. It was found that 75 mg. of corti- 
sone per day was needed to maintain this improvement. 

The patient was discharged on July 21, 1955, and has subsequently been followed in 
the dermatology clinic. Meticorten (prednisone), 15 mg. per day, was substituted for the 
cortisone, and the oral lesions cleared even more. 

In September, 1955, the prednisone was discontinued for one week, during which time 
the patient promptly developed three large buccal ulcers. These subsequently disappeared 
after the drug was started again. 


Discussion 


According to Richard Sutton, Jr.,' the condition under consideration is 
a rare form of recurring, scarring, painful aphthae which has been designated 
hy many names, one of which is periadenitis mucosa necrotica recurrens. He 
adds: ‘‘Cases of such aphthae are all alike and like nothing else . . . commencing 
with a small nodule within and beneath the mucous membrane of the lip, cheek 
or tongue, a lesion increases in size, sloughs, causes severe pain, becomes a 
crateriform ulcer with inflamed, firm borders . .. and eventually heals, leaving 
a soft, pliable, depressed whitish sear.’’ It is an exceedingly chronic and re- 
lapsing condition. 

In 1894 Jacobi? presented three cases of ulcers of the mouth under the 
title ‘‘ Stomatitis Neurotica Chronica.’’ One of the cases he described resembled 
this condition. There seems to be no doubt about the first ease of Sibley,’ 
published in 1899. This concerned a woman of 74 years, who had been afflicted 
for twenty-three years. After giving considerable details, Sibley summarizes: 
‘Thus it is seen that often for many weeks the patient’s existence was made 
almost unbearable from ulcers which gave rise to the most excruciating pain; 
the tongue and often the lips were much inflamed and swollen, so that any 
movement either for speech or mastication was almost intolerable. Though 
naturally very active, she was often compelled for days together to shut her- 
self up and see no one. The mucous membrane of the mouth and lips was very 
glossy, thin and of a bluish tint, and covered with cicatrices from old ulcers.’’ 

In 1910 Léblowitz* published an essay entitled “Uleus Neuroticum Mucosae 
Oris (Chronische Aphthen).’’ He stated: ‘‘The course of such an uleer, 
which I have often followed from the beginning, is a typical, uniform one, 
varying only in intensity; the patient feels, insofar as the area may be reached 
with the tongue, a nodule on, or more often under, the mucosa of the cheek, 
lip or mouth which painlessly occurs without apparent cause; it enlarges for 
one or two days, generally with some fever—if there are several simultaneous 
and iarge lesions the fever rises to 39° C. or more; there develops at the site 
of the half convex nodule a rapidly increasing ulcer; I have often had the 
opportunity to observe this transition from inflammatory infiltration into ulcera- 
tion; the latter is an irregular but sharply bordered loss of tissue of lentil to 
bean size which is covered with a gray-white coating which cannot be wiped 
off.’’ 

Coincidentally with Léblowitz, Sutton, Sr.,° described the case of a 16- 
year-old boy who suffered from the same ailment. He was the first to 
deseribe the microscopic pathology. There was superficial necrosis with 
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lecidedly inflammatory manifestations in the underlying structures. The 
onnective tissue was infiltrated with cells of various types, predominantly 
lasma cells, fibroblasts, and eosinophils. Some nodular accumulation of these 
vas noted in and around the blood vessels and lymphaties. The endothelial 
ining of some of the vessels was swollen and, in places, proliferating. There 
vas much fibrin present in the tissues. The papillae were hypertrophied and 
ie cells in the interpapillary plugs were acanthotic, swollen, irregular in 
ize, and stained poorly. There were no mast cells, no giant cells, no caseation, 
nd no bacteria, and the elastic tissue was normal. There was an intense in- 
lammatory process in the periglandular tissues, with ensuing necrosis and sep- 
ration of the central part of the affected area. We may suppose that the pre- 
eding sentence summed up Sutton’s reasons for the designation of periadenitis 
1ucosa necrotica recurrens. 
Epstein® presented a ease before the American Dermatological Association 
n 1929. Professor Jadassohn’ believed it to be an example of aphthae re- 
sistentiae and added, ‘‘Of course we know it has nothing to do with aphthous 
stomatitis.’’ In additional discussion of this case, Morrow* cited several of 
iis eases to show that the condition is commonly familial, a point previously 
brought out by Léblowitz* and Fordyee.® 
Treatment has been varied. In 1941, Sutton, Jr.’ treated two patients 
with sulfathiazole, which was beneficial in relieving soreness of the lesions and 


promoting prompt healing. This drug did not prevent recurrences, but it did 
vive comparable relief a second time. In 1949 Distelheim and Sulzberger’® ob- 
tained prompt relief of pain and clearing of lesions by means of Aureomycin 
rinses. Stimulated by this work, Sigel’! prescribed a mouthwash of 0.5 per 
cent Aureomycin for a patient suffering from this disease. Prompt and dramatic 


response followed. 

Steroids have been used in mouth ulcerations by Kenet™® as well as by 
Rivin and Barton.'* Kenet unsuccessfully employed cortisone in Behe¢et’s syn- 
drome. Rivin and Barton used hydrocortisone in aphthous stomatitis. There 
was little benefit in twenty-six patients, as far as healing time was concerned, 
but there was a noticeable relief from pain in many eases. The complete sup- 
pressive action of prednisone in our three cases suggests, but of course does 
not prove, that the condition herein considered differs from Beheet’s disease and 
from simple aphthous ulcers. 

Summary and Conclusions 

Three cases of periadenitis mucosa necrotica recurrens are presented. In 
all patients, suppression of new ulcer formation could be effected by predni- 
sone which, here again, is ‘‘morbidostatic’’ (Sulzberger’s effective term). 

Our eases correspond to the descriptions by Léblowitz and Sutton and are 
thus sharply differentiated from the ordinary aphthous ulcers which are not 
cicatrizing. There were no ocular or genital lesions in any of our patients. 
In spite of Touraine’s™* scholarly and brilliant nosologie efforts, we feel that 
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it is premature to inelude the various buccal ulcers and oculoglandular syn- 
‘‘erande aphthose,’’ although the future may prove the cor- 


dromes into one 
rectness of his thesis. 
References 

1. Sutton, Richard L., Jr.: Recurrent Scarring Painful Aphthae, J. A. M. A. 117: 175- 
176, 1941. 

2. Jacobi, ‘A: Stomatitis Neurotica Chronica, Tr. A. Am. Physicians 9: 279-287, 1894. 

3. Sibley, W. Knowsley: Neurotic Ulcers of the Mouth, Brit. M. J. 1: 900-901, 1899. 

. Léblowitz, J.: Uleus Neuroticum Mucosae Oris (Chronische Aphthen), Arch. f. 
Dermat. u. Syph. 102: 191-206, 1910. 

. Sutton, Richard L., Sr.: Periadenitis Mucosa Necrotica Recurrens, J. Cut. Dis. 29: 65-71, 
1911. 

. Epstein, Norman: Aphthous Stomatitis (Chronic) Periadenitis Mucosa, Arch. Dermat. 
& Syph. 21: 673-675, 1930. 

. Jadassohn, Professor J: In discussion to Epstein.® 

3. Morrow, H.: In discussion to Epstein.¢ 

. Fordyce, J. A.: In discussion to Fox, Howard: Aphthous Stomatitis of 23 Years’ Dura- 
tion, Arch. Dermat. & Syph. 2: 255-257, 1920. 

. Distelheim, I. H., and Sulzberger, M. B.: Aureomycin Employed Locally in Painful 
Mouth Uleerations, J. Invest. Dermat. 13: 115-117, 1949. 

. Sigel, H.: Painful Mouth Ulcerations (Periadenitis Mucosa Neecrotica Recurrens) 
Treated Locally With Aureomycin, Case Report, Connecticut M. J. 14: 500-501, 1950. 

2. Rivin, A. U., and Barton, R. T.: Aphthous Stomatitis—Failure of Local Hydrocortisone 
to Affect Healing Time, California Med. 82: 399, 1955. 

3. Kenet, D. S.: Cortisone in Behget’s Syndrome, A. M. A. Arch. Otolaryng. 54: 505-509, 
1951. 


. Touraine, A.: L’Aphthose, Bull. Soc. frang. dermat. et syph. 48: 61-104, 1941. 





PHYSIOLOGIC RESPONSE TO STRESS IN DENTAL PATIENTS 


ARTHUR GEORGE Suir, D.M.D., M.D., BeTHEspA, Mb. 


TRESS has become, in the last decade, a byword of physiologic thinking. 
In all branches of medicine, the ramifications of the influence of the adrenal 
‘cortex have become increasingly important. No less for the dentist, whose 
professional services have long been thought of in terms of stress, has this 
‘oneept begun to spring roots in actual physiologic terms. It is the purpose 
if this article to describe a preliminary exploration into the relationship be- 
‘ween the manipulations of dentistry and the physiologic responses evoked in 
terms of stress as measured by a manifestation of adrenal cortical activity. 
The response of the eosinophilic neutrophil in the circulating blood has 
been used as a convenient yardstick of the body’s reaction to stress. Many 
stress-inducing states, both experimental and natural, have been studied by 
observation of the changes in the total circulating eosinophil count. In 1939, 
Dalton and Selye’ demonstrated a decrease in eosinophils as a result of various 
alarming stimuli. In 1948, Hills, Forsham, and Finch? demonstrated that 
ACTH and compound F produced a decrease in the number of circulating 
eosinophils. They also noted that eosinopenia follows various situations of 
stress, such as hemorrhage, cold, hemolysis, poisoning, operative trauma, and 
administration of various pharmacologic agents. Significant eosinopenia fol- 
lowing surgical trauma,* * 7 insulin-induced hypoglycemia,* labor, eclampsia, 
cesarean section,® fever,® coronary occlusion,’ and congestive heart failure® has 
been demonstrated. Forsham, Thorn, Prunty, and Hills? developed a clinical 
test of adrenal cortical function by measuring the percentage decrease of cir- 
culating eosinophils following the injection of 25 mg. of ACTH. 

Decrease in the number of circulating eosinophils is associated with the 
increased adrenal cortical activity that accompanies a state of stress. In gen- 
eral, the greater the stress, the greater the eosinophil decrease. By increasing 
the degree of stress in mice, Speirs and Meyer’® were able to demonstrate in- 
creasingly greater eosinopenic response. In man, too, the degree of fall has 
been shown to vary with the magnitude of the stress. The profound drops 
demonstrated following surgical operations® * * usually attain the lowest level 
three to six hours after the onset of a procedure. Eosinopenia usually persists 
for one to three days, with a gradual return to normal. 

Attempts have been made to differentiate between emotional stress and 
physical stress by means of the eosinophil response. Renold, Quigley, Ken- 
nard, and Thorn," in a study of the eosinophil responses in college oarsmen, 


Based upon work done at the Harvard School of Dental Medicine as partial fulfillment 
of the requirements for the degree of Master of Science from New York University. 
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concluded that ‘‘. . . in well-trained persons, emotional stress, either alone or 
in combination with muscular activity, may lead to highly effective adrenal 
stimulation. ...’’ Dreyfuss and Feldman’ demonstrated marked eosinopenia 
brought on by emotional stimuli in medical students prior to oral final ex- 
aminations. Domanski and associates,!* using highly trained young men re- 
peatedly subjected to well-defined periods of muscular exercise, in whom emo- 
tional factors were minimal, were able to demonstrate a drop in circulating 
eosinophils which they interpreted as being directly related to the effect of 
the muscular exercise. Similarly, Wake and associates't have demonstrated 
eosinopenia in response to physical exercise where emotional stimuli could be 
excluded as a factor. 

In this study, the levels of circulating eosinophils were followed during a 
series of dental manipulations common to everyday dental practice, in an at- 
tempt to observe possible parallelism between various degrees of eosinopenia 
and the magnitudes of stress induced by the various procedures. 


Materials and Methods 


Eosinophil counts were performed on fasting human subjects immediately 
preceding and approximately three hours following a given dental procedure. 
The time interval between counts was conditioned by limitations of clinic 
hours. 

Free-flowing peripheral blood obtained by finger puncture was collected 
into calibrated Bard-Parker white blood cell pipettes with indicated correction 
factors. The blood was usually drawn to the 1.0 or the 0.5 mark on the 
pipette. It was immediately diluted to the 11.0 mark with the dilution fluid 
described by Randolph.*® This solution utilizes 0.1 per cent methylene blue 
and 0.1 per cent phloxine in a 50 per cent aqueous solution of propylene glycol. 
The diluted blood was thoroughly mixed by mechanical vibration for one 
minute, then was allowed to remain in the pipette fifteen minutes to eight 
hours. The pipettes were again shaken for one minute on a mechanical vi- 
brator before blood was expressed. The diluted blood was then introduced 
into four chambers (both sides) of two Levy counting chamber blocks lined 
with the Fuchs-Rosenthal ruling. The chambers were kept under an inverted 
Petri dish containing moist filter paper for at least ten minutes, to allow fading 
of the red cells and settling of the white cells before counting. Counts were 
then made, including all the eosinophils in the sixteen squares (on each side 
of each chamber). The average of the four counts was multiplied by 6.25 
(1:20 dilution) or 3.125 (1:10 dilution), and eorrection factors were incor- 
porated, to convert the absolute counts to cells per cubic millimeter. The per 
cent change of circulating eosinophils was then ealeulated. 

After reporting to the clinic, each subject rested for several minutes be- 
fore the base line or ‘‘resting’’ blood specimen was drawn. Throughout each 
test period, the subjects remained under observation and, following completion 
of the dental procedure, activities were limited to reading or resting. 
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The usual procedures incident to dental practice comprised the test situa- 
tions. These ranged from the presumably nontraumatic preliminary interview 
o the relatively traumatic surgical alveolectomy. The various manipulations 
vere arbitrarily divided into four categories, in terms of probable stress- 
rrodueing potentiality : 


Category I included oral surgical procedures performed under 
local anesthesia involving the extraction of two or more teeth, partial 
or total alveolectomy, ete. 

Category II included operative, crown and bridge, root canal, 
and periodontal procedures, that is, drilling, cutting, or sealing, 
performed under loeal anesthesia. 

Category III included operative and periodontal procedures, that 
is, drilling, cutting, or sealing, performed without anesthesia. 

Category IV included nonpainful and presumably nontraumatie 
procedures, such as history-taking, obtaining impressions for study 
models and full denture prosthesis, checking teeth setups for relations 
and estheties, ete. 


Cc ategory 
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Fig. 1.—Graph illustrating individual observations and means in Categories I (surgery 
with anesthesia), II (nonsurgical procedures with anesthesia), III (nonsurgical procedures 
without anesthesia), and IV (presumably nontraumatic and nonpainful procedures). 

The mean decrease in Category I is significantly greater than in Category IV. 


Results 


A total of thirty-four observations were made on four young adult sub- 
jeets during some form of dental manipulation. 
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In spite of the small size of this series of observations, certain differences 
between categories resulted, great enough to be detected. Inspection of the 
data, as illustrated in Fig. 1, reveals some definite trends. A statistical analy- 
sis, using the analysis of variance technique (there were three degrees of free- 
dom available for the error variance), indicated that the differences between 
the resting and final eosinophil counts in Category I (surgery with anesthesia) 
are significantly larger than the differences in Category IV (nonpainful pro- 
cedures) at the 5 per cent level. Since there were a number of related sta- 
tistical tests performed on these data, it was necessary to use tables which are 
more stringent than the ordinary F tables. 

The wide scatter of values in Categories II and III (similar procedures 
earried out with or without benefit of local anesthesia) may be a reflection of 
the variation in the severity and diversity of the manipulations included. A 
larger body of data might indicate whether the division of these manipula- 
tions into separate categories is indeed justified, since the criteria for with- 
holding anesthesia were not well defined. 

In Category IV we are dealing with a unique entity—a painless, and often 
satisfying, dental experience. The separation of these manipulations into 
another category therefore seemed justified, but the number of observations is 
too small to permit statistically significant differences to be established at a 
suitable preselected level of significance from Categories II and III. It is ex- 
pected that with a larger body of data such statistical significance would 
emerge. 

Discussion 

In assessing the eosinophil response to stress, three factors must be con- 
sidered and evaluated for their respective roles in the production of this com- 
plex physiologic reaction: pain, emotion, and tissue insult. When the present 
study was designed, provisions were not made for separate study of these 
factors. 

Hume and Wittenstein’® believe that the release of ACTH from the pi- 
tuitary gland following trauma is dependent upon intact nervous connection 
between the injured area and the brain. Stein, Walker, Chamberlain, and 
Elman” suggest that this may not be necessary. If local anesthesia were to 
interfere with the initiation of the pituitary-adrenal response, and significant 
eosinophil changes were obtained in the face of a procedure done under local 
anesthesia, it would suggest that the procedure itself, that is, tissue insult, 
and/or the emotional stimulus, was sufficient to initiate such a response and 
produce increased adrenal cortical activity. In the present study, an assess- 
ment of the role of local anesthesia cannot be made, since it is apparent that 
other factors were operating which would be expected to produce an eosino- 
phil response. If the design of this experiment were modified, the methods 
used here might lend themselves to the evaluation of the physiologic actions 
of newer local anesthetic agents. 
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In an attempt to assess the effect of emotional factors, several authors*» * 
ave measured eosinophils before, during, and following various emotional 
timuli. 

It could be anticipated that the apprehensiveness and fear which may 
ecompany the mental preparation for oral surgical procedures might induce 
n emotional stress sufficient to evoke an eosinophil response. A comparison 
t the levels of cireulating eosinophils before dental surgery with those before 
il other dental manipulations in the same patient could provide valuable in- 
ormation. Unfortunately, in this study, for any given patient, the small 
umber of observations does not permit this evaluation, so that the effect of 
motional factors cannot be accurately gauged. It is not possible, further- 
nore, to separate the emotional from the physical stimuli of the surgical pro- 
edure itself. 

We have demonstrated that dental surgery performed under local anes- 
hesia produces an eosinophil response. It is reasonable to assume that the 
nain factor involved in the production of this response is local tissue injury ; 
however, this study does not permit us to delineate the relative importance of 
he three factors: pain, emotion, and tissue insult. 

Gofton and associates,”° in analyzing the individual’s response to stress, 
divided the intensity of stress into three ranges. In the lowest, a stress is 
imposed which is so slight that there is no detectable response; in the highest, 
the response is maximal, and therefore no increase can produce a greater re- 


sponse. The middle range is the area of individual variation. An individual’s 
response varies with the severity of stress and the physical and psychological 
factors accompanying the stress. Two approaches to the study of the re- 
sponses in this range were suggested: (1) cross-sectional studies enabling 
valid statistical conclusions to be drawn through trend analysis of adequately 
large samples and (2) longitudinal studies in which each person is studied in 
great detail in an attempt to discover specifie reasons for variation in his 


response. 

This report is based on too small a sample to serve as an adequate cross- 
sectional study. Observations on individual subjects were too few to serve 
as a longitudinal study. The results, however, indicate that certain dental 
manipulations constitute effective stress situations. The study of the nature 
of this physiologic response and the mechanisms of its production should pro- 
vide a fertile field for further investigation. 


Summary and Conclusions 


Effeets of various dental manipulations on circulating eosinophils were 
studied. Results justify the conclusion that certain dental procedures con- 
stitute stress situations. Although it was not possible to establish a linear 
relationship between degrees of dental stress and eosinophil responses, oral 
surgery performed under local anesthesia was demonstrated to cause a drop 
in circulating eosinophils significantly greater than that caused by lesser den- 
tal manipulations. A larger study could be expected to demonstrate lesser 
degrees of eosinophil response to gentler types of dental manipulation. 
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CAT-SCRATCH FEVER 
Case Report of Nonbacterial Regional Lymphadenitis 


NorMAN Triecer, D.M.D.,* Boston, Mass. 


UBMANDIBULAR adenitis is frequently seen, and its most common cause 

is intraoral sepsis. By careful clinical examination of the teeth, gingivae, 
ongue, and contiguous structures, and with the aid of roentgenograms, a 
rimary oral focus may be ruled out. 

In the absence of oral pathology, one must consider pyogenic infections of 
he skin or oropharynx, infectious mononucleosis, submaxillary sialadenitis, 
tuberculosis, leukemia, tumors, and ‘‘eat-seratch’’ disease. 

The purpose of this report is to call attention to a relatively common cause 
of submandibular adenitis, that is, ‘‘eat-seratch fever,’’ which has been com- 
pletely overlooked in the dental literature. 

The following case report is presented as an example of ‘‘cat-seratch fever”’ 
and ineludes a brief résumé of the differential diagnosis involved in subman- 
dibular adenitis. 

Case Report 

C. J. (MGH No. 913799), a 12-year-old white girl, was referred to the dental clinic by 
her family physician for treatment of ‘‘swollen glands of three weeks’ duration.’’ 

Present Illness.—The patient developed a swelling at the angle of the left mandible 
about three weeks prior to admission. This swelling was not painful, although she did 
experience generalized malaise and a slight elevation in temperature. Her family physician 
treated her with penicillin, erythromycin, and finally tetracycline, to no avail. 

She denied any recent upper respiratory infection, toothache, or exposure to unpas- 
teurized milk. 

Past History.—Except for the customary childhood diseases of mumps, measles, and 
chicken pox, the past history was essentially noncontributory. 

Physical Examination.—A 4 cm. soft, nontender, fluctuant swelling just below the 
angle of the left mandible was present, with erythema limited to the most dependent point 
(Fig. 1). There were no signs of intraoral sepsis, and the oropharynx was negative. The 
left ala of the nose showed a healing ulceration with papule formation, measuring approxi- 
mately 5 mm. in diameter (Fig. 2). 

Temperature was 99.8° F, There was no generalized lymphadenopathy. 

Further questioning revealed that the girl had been scratched ‘‘on the cheek’’ by her 
kitten a few days before the swelling was noted. 

Laboratory Examination.—Blood studies revealed white blood count, 12,700 per 
cubic millimeter; hemoglobin, 13.6 grams; differential smear—polymorphonuclear leukocytes 

*Resident, Oral Surgical Service, Massachusetts General Hospital; Research Fellow in 
Dental Medicine, Harvard School of Dental Medicine. 
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Fig. 1.—Photograph showing the 4 cm. soft, nontender, fluctuant swelling just below the 
angle of the left mandible, with erythema limited to the most dependent point. This swelling, 
of three weeks’ duration, was the chief complaint. 


Fig. 2.—The left ala of the nose shows a healing ulceration with papule formation approxi- 
mately 5 mm. in diameter; this was the apparent primary site of inoculation. 
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74 per cent, lymphocytes 13 per cent, monocytes 5 per cent, eosinophils 3 per cent, and 
basophils 2 per cent. The platelets and red blood cells appeared normal. Routine urinalysis 
was negative. 

A routine chest film was negative, with no evidence of hilar lymphadenopathy or 
tuberculosis. Films of the mandible and upper and lower teeth failed to demonstrate any 
evidence of disease in the alveolus or in the teeth. 

An intradermal test, using ‘‘cat-scratch’’ antigen (Walsh No. 56),* injected into the 
left forearm and tuberculin 1:100,000 injected into the right forearm, was then performed. 
Forty-eight hours later, the tuberculin test was interpreted as negative, whereas the left fore- 
arm showed a 1.5 em. raised and indurated area, surrounded by a 5 by 5 em. area of 
erythema, typifying a strongly positive reaction to the antigen (Fig. 3). 


Fig. 3.—Site of intradermal injection with ‘“‘cat-scratch antigen,” forty-eight hours later, 


showing a 1.5 cm. raised. and indurated area. surrounded by a 5 by 5 cm. area of erythema, 
typifying a strongly positive reaction to the antigen. 


Treatment.—The patient was then admitted to the hospital for incision and drainage 
of the fluctuant mass at the angle of the jaw. At operation, 5 c.c. of thick yellow pus was 
aspirated before the incision was made. The abscess cavity was approximately 3 em. in 
internal diameter. It was evacuated thoroughly and the wound was packed open. Culture 
of the pus showed it to be bacteriologically sterile. 

The patient was discharged on the third postoperative day and was followed in the 


outpatient clinic. Healing was uneventful. 
Discussion 

This disease is officially classified as ‘‘nonbacterial regional lymphadenitis 
(cat-serateh fever).’’ The causative agent, believed to be a virus, has not been 
isolated, but the disease has been transmitted to human volunteers. A traumatic 
break in the skin via eat serateh, splinter, ete. sets up an indolent primary 
lesion within a few days and regional lymphadenitis, without apparent lymph- 
angitis, follows within a week to ten days. 

The cat does not become ill; it does not react positively to the intradermal 
antigen and apparently it serves only as the carrier and inoculator of the 


causative agent. 


*The antigen was supplied through the courtesy of Dr, L. J, Kunz, Assistant Bacteri- 
ologist, Massachusetts General Hospital. 





386 TRIEGER os. 0. “2 0. P. 

The lymphadenopathy is frequently the presenting complaint. In a report 
by McGovern and associates, ten of their eighteen patients presented with 
lymphadenopathies involving preauricular, submandibular, and anterior cervical 
nodes. The size varied from 1 to 10 em.; the sensitivity and consistency varied 
with the degree of suppuration. Suppuration occurred in approximately one- 
third of their cases and, of these, incision and drainage was necessary in four 
patients. Cultures of the evacuated pus were bacteriologically sterile. In a 
series of 160 cases reported by Daniels and MacMurray,? suppuration was ob- 
served in forty-seven patients. 

The duration of the lymphadenopathy varies from three weeks to six 
months. Generally a low-grade fever is present, with some constitutional symp- 
toms of malaise. Antibiotics appear to be of limited value in the treatment of 
this disease. Tetracyclines have been used with equivocal results. 

A specific skin test is available for confirmation of the diagnosis. The 
antigen is prepared from the bacteriologieally sterile pus aspirated from 
proved cases. The test involves depositing 0.1 ¢.c. of the antigen, intradermally, 
into the skin of the forearm. A reaction is considered positive if an indurated 
papule measuring 4 mm. or more, surrounded by a zone of erythema about 1 em. 
or more in diameter, is present forty-eight hours later.’ 


Pathology.—Winship,* in his review of the pathologic material from the 
eases reported by Daniels and MacMurray, finds a ‘‘hyperplasia of the reticulo- 
endothelial cells’’ in early stages of the disease. Focal granulomas with sup- 
puration and necrosis surrounded by epithelioid and giant cells appear as a 
later development. These findings are suggestive, but not pathognomonic, of 
eat-serateh fever. The histopathologic differential diagnosis includes tularemia, 
lymphogranuloma venereum, and tuberculosis. 


Differential Diagnosis—The differential diagnosis of submandibular 
adenopathies presents a formidable list of diseases. A few of the more common 
lesions will be considered briefly. 

Exempting intraoral disease, the skin of the face and scalp must be 
examined carefully for signs of inflammation relative to a dermal infection. 
An exudative tonsillitis may be accompanied by local physical findings, and 
laboratory examination will frequently show an elevated white blood count 
with predominance of polymorphonuclear leukocytes characteristic of acute 
bacterial infection. 

Infeetious mononucleosis is diagnosed on the basis of abnormal blood smear, 
having an increased number of atypical lymphocytes; there usually are more 
generalized lymphadenopathy, malaise, elevated temperature, splenomegaly, and 
soinetimes a mild hepatitis. A positive heterophil agglutination confirms the 
diagnosis. 

Submandibular sialadenitis is secondary to sialolithiasis. The caleulus may 
be demonstrated by the aid of roentgenograms. A history of recurrences and 
painful enlargement of the gland while eating may be obtained. 

Tuberculous adenitis should be suspected when there is a history of inges- 
tion of nonpasteurized milk or contact with an infected patient. A positive 
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tuberculin skin test and a positive chest roentgenogram may provide confirma- 
tion of the correct diagnosis. Most cases of submandibular tuberculous adenitis 
are associated with a primary focus in the tonsil. 

The leukemias are diagnosed by examination of the blood smear, general- 
ized lymph node involvement, and signs and symptoms of progressive debility. 

The diagnosis of submaxillary gland tumors, as well as metastases of 
tumors causing enlargement of submandibular nodes, may be indicated clini- 
cally by slow, often painless, progressive enlargement. A definitive diagnosis 
is made by biopsy. 

Summary 

A 12-year-old girl was referred to the hospital with a submandibular 
swelling of three weeks’ duration. Oral examination was negative. A papule 
was observed on the ala of the nose and was believed to be the primary site. 
After judicious questioning, the patient gave a history of having been scratched 
by her eat. The patient responded strongly to an intradermal test with ‘‘cat- 
scratch antigen,’’ confirming a diagnosis of nonbacterial regional lymph- 
adenitis. Incision and drainage of the fluctuant mass yielded 10 c.c. of 
baeteriologically sterile pus. Healing and follow-up were uneventful. 

The literature on this recently described disease entity is reviewed briefly 
and a short résumé of the differential diagnosis of submandibular adenitis is 
presented. 
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Oral Pathology 


STURGE-WEBER DISEASE 


Report of a Case 


Martin S. Prorzet, D.D.S., Newark, N. J. 


TURGE-WEBER disease is a vascular dysplasia which is characterized 
clinically by the following classical triad of symptoms: 
1. A flammeus nevus of the face situated along the distribution of 
one or more branches of the trigeminal nerve. 
2. Roentgenographic evidence of intracerebral calcification on 
the same side as the facial nevus. 
3. Convulsions, which are most frequently focal and on the 
contralateral side of the facial nevus. 


In addition to the typical triad of symptoms, there may be concomitant 
signs of atrophy or spasticity of the extremities on the contralateral side of 
the facial nevus, vascular changes in the eye on the ipsilateral side of the 
nevus,' mental retardation, and obesity. The syndrome is usually manifested 
during the first two decades of life and occurs with the same frequency in 
both sexes. 

Review of Literature 

Historically, the association of these symptoms as a disease syndrome has 
interested the clinician and pathologist since it was described by Schirmer 
in 1860.2 Schirmer, however, did not suggest a relationship between the 
neural and cutaneous lesions. Sturge reported a case of a 614-year-old girl 
who had a right-sided facial nevus, a right-sided congenital glaucoma (buph- 
thalmos, ‘‘ox eye’’), and left-sided convulsions. Sturge postulated that the 
right side of the child’s brain was also involved by an angiomatous process 
which caused the convulsions. He was the first to suggest a relationship be- 
tween the facial and cranial lesions. From 1879 to 1922, similar cases were 
reported by Kalischer,* Hippel,’ Volland,* Cushing,’ and Hebold,® but it was 
Weber, in 1922° and again in 1929,*° who demonstrated by roentgenograms 
of the skull the intracranial calcifications so characteristic of the syndrome. 


Presented at the tenth anniversary meeting of the American Academy of Oral Pathology, 
Washington, D. C., April, 1956. 


388 





STURGE-WEBER DISEASE 389 


lume 10 
mber 4 


Krabbe, in 1934, contributed significant additions to the Sturge-Weber 
yndrome when he reported five cases of facial and meningeal angiomatosis 
ssociated with calcifications of the cerebral cortex and epilepsy. He empha- 
ized the fact that calcifications which previously had been presumed to be 
n the leptomeninges were actually in the cerebral cortex. The sinuous, 
:paque, double-contoured shadows seen roentgenographically were due to intra- 
erebral calcifications and were not the result of calcified blood vessels in the 
eptomeningeal angioma, as was previously reported. This observation was 
ased on an autopsy examination of one of the reported cases. Green, Foster, 
ind Berens,?* in 1950, confirmed Krabbe’s autopsy findings in a report of a 
urgical ease of Sturge-Weber disease. Microscopically, the leptomeninges 
if the surgical specimen were involved by a large collection of blood channels 
vhich were angiomatous in type. Calcific bodies were present in the second 
ind third laminae of the cerebral cortex, and an occasional small arteriole 
ontained calcific material in its wall. Schwartz’® noted that the calcific 
naterial was most frequently located in the parietal-occipital areas. 

In addition to routine radiography in eases of Sturge-Weber disease, 
(reen** reported that pneumoencephalography may emphasize an asymmetry 
of the skull and loealized brain atrophy with unilateral dilatation of a portion 
of the lateral ventricle. He further reported that, in the absence of cerebral 
cealeifications, cerebral angiography may have a diagnostic value in certain 
eases of Sturge-Weber disease. Electroencephalographic studies in Sturge- 
Weber disease revealed an abnormal brain wave pattern of the area in ques- 
tion, indicated by a focus of suppressed cortical activity, associated with sei- 
zure discharges. This result was usually recorded in the electroencephalogram 
as a slow wave focus.'® 

Sturge-Weber disease has been assigned many names, both eponymie and 
descriptive, such as Sturge-Weber-Dimitri disease, Krabbe’s disease, Parkes- 
Sturge-Weber-Kalischer disease, encephalotrigeminal angiomatosis, nevoid 
amentitia, and encephalofacial neuroangiomatosis. However, because of Sturge’s 
first ease report and Weber’s roentgenographic contribution, the eponym Sturge- 
Weber disease has been generally accepted by clinicians and pathologists. 


Pathogenesis 


The lesion of Sturge-Weber disease is regarded as a dysplasia of the 
embryonal vascular system resulting in hemangiomatous formation. This 
maldevelopment weuld oceur during the sixth week of intrauterine life when 
there is a general cleavage of the vessels immediately surrounding the brain 
wall from those belonging to the membranous skull and its integument. This 
process could account for the relationship between the meningeal angioma- 
tosis and the vascular nevus of the face.*® 3” 

The degenerative changes in the cortical parenchyma in cases of Sturge- 
Weber disease can best be explained by the venous stasis in the pial vessels 
which resulted from angiomatous compression. The locally disturbed metab- 
olism caused by the venous stasis resulted in a loss of neurones and nerve 





-ROTZEL O. S., O. M., & O. P 
ee April, 1957 


390 
fibers, extensive gliosis, and calcification.s?° The recent report by Living- 
ston, Eisner, Brown, and Boks,?* however, indicated that these deposits con- 
sisted wholly of calcium salts. Von Kossa’s stain was employed. The use of 
special stains for iron did not reveal any macrophages which contained hemo- 
siderin or any deposits of iron suggestive of old hemorrhage. 

In spite of the many excellent reports concerning the pathogenesis of 
intracerebral calcifications observed in Sturge-Weber disease, it remains an 
unsolved problem. 

Van Bogaert? reported that the atrophic intracerebral changes in Sturge- 
Weber disease were partly the result of gliosis and partly due to a physico- 
chemical alteration of the brain substance in the area of the vascular anomalies. 
These reactions favored calcification. The cortical changes of Sturge-Weber 
disease were regarded as being secondary to the mesodermal vascular dysplasia 
—thus, an atrophy rather than an aplasia. 

Krabbe" felt that the focal cortical degenerative changes represented an 
aplasia. He suggested that the developmental defect was both ectodermal 
and mesodermal in origin. Weber** considered Sturge-Weber disease in the 
eategory of aplasia similar to other congenital and developmental dysplasias, 
such as Lindau’s disease, Pringle’s disease, and von Recklinghausen’s neuro- 
fibromatosis.24 Case histories of Sturge-Weber disease, however, did not re- 
veal familial or hereditary incidence.*° 

The origin of the lesions of Sturge-Weber disease on a common basis which 
will enable one to trace its cutaneous, meningeal, cerebral, oral,?° and endo- 
crine manifestations has been explained by several theoretical approaches. 
The facet that facial nevi seen in the syndrome were usually limited to the 
distribution zones of one or more branches of the trigeminal nerve led to 
the coneept of nerve origin by von Baerensprunk.** Cushing™ ** gave sup- 
port to this theory by noting that in cases of Sturge-Weber disease the af- 
feeted area in the brain was supplied by branches of the trigeminal nerve. 
He felt that the association of facial nevi with lesions of the meninges was 
the result of a prenatal underdevelopment of the trigeminal nerve. At autopsy 
one of his cases revealed an underdeveloped gasserian ganglion on the same 
side as the nevus. 

Another concept was postulated by Verhoeff,?® who theorized that im- 
pairment of vasomotor function would result in an abnormal growth of blood 
vessels and thus form a nevus. lLarmande*’ theorized that the vascular 
anomalies are caused by a coexisting hypothalamus-hypophyseal neuroendocrine 
disturbance. The lesion in the hypothalamus affects the sympathetic nerves 
and determines the topography of the vascular lesions. The hypophyseal 
disturbance could explain the endocrine symptoms associated with Sturge- 
Weber Disease. 

Case Report 
A 15-year-old white girl with a history of epilepsy was seen in consultation because 
f an unsightly gingival enlargement in the maxilla. 
: On Oct. 12, 1954, she was referred to my office by her dentist for diagnosis and 
treatment of the gingival enlargement. 
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Chief Complaint.—The chief complaint was the presence of an unsightly gingival 
ass which had covered, to a great extent, all the maxillary teeth. Chewing was im- 
aired and a constant, annoying type of bleeding occurred during mastication. A per- 
istent disagreeable fetid oral odor, which did not respond to routine oral hygiene, was 
escribed by the parents. 

Examination.—Oral examination revealed a markedly diffuse hypertrophy of the 
ringival mucosa of the maxilla. The maxillary teeth were obscured by this growth 
abiobuccally and palatally so that only a small portion of the incisal and ocelusal surfaces 
vere visible. On palpation, the mass was found to be spongy, boggy, and well anchored 
superiorly to the adjacent mucosa. At the free gingival margin it was rather loose and 
ndented to form an impression of the teeth at their inner surfaces. The mass was 
. livid, reddish purple, vascular one. Oral hygiene was poor, with detritus accumulated 
ibout the teeth and oral tissues. The gingiva of the mandible, however, was essentially 


iormal (Figs. 1 and 2). 


Fig. 1.—Clinical view (preoperative) of gingival lesion. 


Physical Examination—Examination of the skin of the facial area and forehead 
revealed an extensive flammeus nevus (Fig. 3). The involvement of the skin corresponded 
to the sensory peripheral distribution of the first and second divisions of the trigeminal 
nerve. The upper lip was everted and enlarged, and had a firm texture. 

The general appearance of the patient resembled a Mongoloid type. She was obese, 
and hirsutism was excessive. Her speech was slow, hesitant, sluggish, and incoherrent. She 
was ‘‘giddy’’ and childish, and exhibited an indifferent expression. Her response to simple 
questions reflected mental retardation. 

Past History.—The past history revealed by the patient’s mother indicated no evi- 
dence of hereditary or familial incidence. She related that she had a long and difficult 
labor during the birth of the patient. At birth, the extensive flammeus nevus with the same 
area of distribution was present. Physical and mental development progressed normally 
until the patient was 8 years old. At that age, she experienced her first convulsive seizure. 
Following this initial episode, daily seizures were experienced and mental retardation de- 


veloped. Medication prescribed at that time was sedation in the form of fractional daily 


doses of phenobarbital, 0.25 gr. When the patient was 10 years old, ‘‘proud flesh’’ was 


observed around the ‘‘gums’’ and crowns of the teeth of the maxilla. In the morning her 
pillow was stained with streaks and patches of blood. Her speech became thick, hesitant, 
and indistinct. At no time, however, was there evidence of paralysis. Marked enlargement 





Pig. 3. 


2.—Lateral skull view. «a, Sinuous calcific shadows in parietal-occipital lobes. 
3.—Posteroanterior skull view. a, Sinous calcific shadows in parietal-occipital lobes. 
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f the upper lip developed, along with general obesity. Her schooling at this time was 
terrupted. Seizures occurred at least four times daily. In addition to phenobarbital, the 
itient was placed on Dilantin sodium therapy, 3 gr. daily. 


Fig. 4. 


Fig. 5. 


_ Fig. 4.—Low-power section of surgical specimen of brain. a, Arachnoid membrane; b, 
angiomatosis collection of vessels; c, cerebral cortex. 
Fig. 5.—Low-power section of surgical specimen of brain. a, Calcific deposits in brain 
parenchyma; b, degenerate changes in brain parenchyma; ¢, gliosis. 
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Following this medication, her seizures were Jess severe and less frequent. Her menses 
began when she was 12 years of age, but stopped for one year. During this time, she re- 
ceived hormone therapy. When she was 13 years old, her seizures became alarmingly more 
frequent, averaging fourteen attacks per day. A neurologic consultation was held in 
November, 1952. A diagnosis of Sturge-Weber disease was established, and the patient 
was admitted to the hospital for cranial surgery on Nov. 23, 1952. Roentgenographic 
examination of the skull at this time revealed a sinuous, double-contoured, radiopaque mass 
in the right occipital lobe parenchyma (Figs. 4 and 5). <A craniotomy and decortication 
of the right occipital lobe was performed on Dec. 17, 1952. At the operation, the dura 
was found to be under normal pressure. The surface of the cortex was firm and ‘‘gritty.’’ 
Bleeding was comparatively light, since calcification within and about the vessels had obliter- 


ated many blood channels. 
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Fig. 6.—Gross surgical specimen. 


Microscopie examination of the excised cerebral cortex disclosed markedly injected and 
vascularized meninges. The cortex itself was vascular and hemorrhagic and contained large 
numbers of calcified bodies. The microscopic diagnosis was calcified nevi of the pia and 
arachnoid (Sturge-Weber syndrome) (Figs. 6 and 7). 

The patient was discharged from the hospital on Jan. 3, 1953, in excellent condition. 
Her seizures were less severe and less frequent (one or less per day). Therapy consisted of 
phenobarbital and Dilantin sodium. 

The patient’s physician was consulted on Oct. 12, 1954. He stated that her physical 
condition was excellent and that there were no contra-indications for the surgical excision 


of the gingival lesions or the use of general anesthesia. 
Laboratory Examinations.—Laboratory examination revealed the following: 


Hemoglobin 14 grams 
Erythrocytes 4,500,000 
Leukocytes 
Polys 
Stabs 
Lymphocytes 
Monocytes and 
transitional forms 
Eosinophils 
Bleeding time 35 seconds 
Clotting time 4 minutes, 50 seconds 


A smear of the gingiva revealed gram-positive cocci and hemolytic Staphylococcus albus. 














Fig. 8. 


Fig. 7.—Low-power section of gingival lesion. a, Stratified squamous epithelium; b, 
vascular stroma; c, telangiectatic changes. 

Fig. 8.—Low-power section of gingival lesion. «a, Capillary with wide hyaline-like cuff; 
b, inflammatory exudate. 





“ZEL O. S., O. M., & O. P. 
396 PROTZE April, 1957 


Treatment.—On Oct. 14, 1954, the day before the operation, 600,000 units of pro- 
caine penicillin was given intramuscularly. Premedication, one-half hour before operation, 


consisted of phenobarbital, gr. 1 —— and 1 «ec. of Koagamin. 


Fig. 9. 


Fig. 10. 


Fig. 9.—Low-power section of gingival lesion. a, Thin-walled capillaries; b, connective 
tissue stroma. 

Fig. 10.—Low-power section of gingival lesion. (Gomori stain.) 4a, Reticulum fibers sur- 
rounding and supporting blood vessel walls; b, mature collagen fibers. 


On Oct. 15, 1954, under nitrous oxide-oxygen-trichloro-ethylene anesthesia, nasopharyn- 
geal catheters were inserted and the oropharynx was packed. The oral tissues were prepared 
with nitromersol tincture (tincture of Metaphen) and, with scalpel and electrosurgery, the 
mass was thoroughly excised, labially, bucally, and palatally. The gingival margins were 
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trimmed and festooned to firm healthy mucosal margins. Electrocoagulation and pressure 


gauze packs impregnated with tannic acid powder were employed to control hemorrhage. 
Penicillin, 600,000 units, was injected intramuscularly. The mass was placed in 10 per cent 


Fig. 11. 





Fig. 12. 


Fig. 11.—High-power section of gingival lesion. a, Inflammatory exudate; b, capillary 
hyaline cuff. 

Fig. 12.—Low-power section of gingival lesion. a, Hyperplastic stratified squamous 
epithelium; b, epithelial horn pearl; c, vascular channels of papillae; d, collagen matrix. 
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formalin for microscopic study. A clinical diagnosis of gingival hemangiomatosis with 
fibrous hyperplasia was made. This diagnosis was compatible with Sturge-Weber disease 
and Dilantin sodium hyperplasia. 


Pathologic Examination.—The gross specimen consisted of several fragments of 
grayish brown soft tissue masses. On section, many irregular hemorrhagic streaks were 
visible. Collectively, the specimen measured 6 by 2 cm. (Fig. 8). 

Microscopic Examination.—The microscopic examination revealed a vascular stroma 
in which blood channels were conspicuous throughout. Many vessels showed telangiectatic 
changes, and were predominantly of capillary caliber (Fig. 9). In one zone, there were 
cuffs about the capillaries which consisted of a hyaline-like substance (Fig. 10). The cells 
had a syncytial arrangement about the vessel walls. The remaining capillaries were thin 
walled, and their lumen was filled with red blood cells. The supporting connective tissue 
stroma contained varying amounts of collagen (Fig. 11). At one zone, it was markedly 
collagenized with fibers arranged in irregular tight, wavy bundles (Fig. 12). Infiltrated 
throughout the stroma were myriads of inflammatory cells composed of lymphocytes, plasma 
cells, histiocytes, and occasional ‘‘polyps’’ (Fig. 13). The overlying epithelium was stratified 





Fig. 13.—Clinical view (postoperative). Fig. 14.—Clinical view (postoperative). 


squamous which exhibited hyperkeratotic, acanthotic, and parakeratotic changes. There was 
broadening of the rete pegs with downward extension. A few epithelial pearls were present 
in the stroma, just beyond the epithelial pegs (Fig. 14). Pools of hemorrhage were scat- 
tered about the section. 

Microscopic diagnosis: Hemangiomatosis with fibrous hyperplasia and secondary infec- 
tion. In view of the histologic pattern of the gingival lesion and its close resemblance 
to the cerebral lesion (calcified nevi), the final diagnosis of Sturge-Weber disease was deemed 
justifiable. 

Postoperative Course.—The postoperative course was uneventful. No outward re- 
actions developed from the anesthesia, surgery, or drug therapy. One year postoperatively, 
the gingival mass had not recurred and the oral hygiene, esthetics, and psychologic attitude 
of the patient were markedly improved. 


Discussion 


This case illustrates the need of sound elinical judgment in the diagnosis 
and treatment of oral lesions. When a systemic disease is suspected, a de- 
tailed history, knowledge of the patient’s medical background, consultation 
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with the patient’s physician, and recent physical and laboratory findings are 
essential for a definitive diagnosis. Equipped with this pertinent information, 
the oral surgeon can best diagnose and treat his patient. In the case presented, 
the maxillary gingival enlargement, without mandibular gingival enlarge- 
ment, was in itself an unusual clinical feature; however, when it was asso- 
ciated with epilepsy, cerebral lesions, mental retardation, and trigeminal dis- 
tribution of a flammeus nevus of the skin and maxillary gingiva, the detailed 
medical history, medical consultation, and histopathologic examination were 
essential for the complete diagnosis. result of these findings, the gingival 
enlargement associated with Dilantir¥ sodium hyperplasia was considered a 
secondary involvement. Since the gingival lesion of Sturge-Weber disease 
was an angiomatous one associated with vascular dysplasia, preoperative prep- 
arations were necessary to prevent excessive hemorrhage. 

A review of the literature of Sturge-Weber disease revealed a paucity 
of reports concerning the presence or description of oral lesions associated 
with this syndrome.*?~** Since the distribution of the facial nevus is located 
along the peripheral zones of innervation of the sensory branches of the  tri- 
geminal nerve, it is reasonable to assume that the oral tissues should be in- 
volved by the angiomatous dysplasia. Stress, therefore, should be placed on 
the clinical and pathologie examination of the oral tissues whenever a case 
of Sturge-Weber disease is suspected or proved. 

Summary 

1. Sturge-Weber disease has been reviewed and described. 

2. A clinical ease of Sturge-Weber disease has been presented which re- 
vealed the clinical, roentgenographic, and histopathologic features of the 
syndrome. 

3. The oral gingival lesion described in the case report was related to 
the inherent facial and meningeal vascular dysplasia of the disease syndrome. 

4. The gingival enlargement associated with Dilantin sodium hyperplasia 
was considered a secondary factor. 


The author gratefully acknowledges the permission given to him by Dr. Francis P. 
Carrigan, roentgenologist, and Dr. Salvatore J. Rose, pathologist, of St. Michael’s Hospital, 
Newark, New Jersey, to use the roentgenograms and pathologic slides which illustrates this 


case report. 
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ANAPLASTIC ADENOCARCINOMA 


Louts ManpbEL, D.D.S., Aanp Harotp Baurmasn, D.D.S., Bronx, N. Y. 


HE opportunity to observe and conduct an unusually thorough study of a 
Doses tumor metastasizing to the oral region, with resultant oral 
manifestations, is not frequently made available to the stomatologist. Those 
eases in which the primary focus of malignancy is not in the oral area but 
metastasizes to this region, with all the accompanying appropriate symptoms, 
are usually in the latent spreading phase. A vivid illustration is presented 
in the following case report of an anaplastic adenocarcinoma of unknown 
origin with metastasis involving the parotid area. An interesting facet of 
this case is the fact that the patient’s initial symptoms of distress were of an 


oral nature. 
Case Report 


The patient, a 68-year-old Negro man, presented himself with the complaint that for the 
past six months he had noticed a swelling involving his right cheek and some associated 
Within the last two months, he had developed occasional 


pain during mandibular opening. 
Additional questioning failed to reveal 


hemoptysis, but had sought no medical treatment. 
any further pertinent medical history. 

Present Illness.—When the patient first noticed the swelling of his right cheek he 
attributed the condition to dental problems. In due course, two periodontally involved 
upper right molars were extracted. Following the extractions, some increase in the size 
of the swelling developed. This was most marked in the area immediately anterior to 
the tragus of his right ear. At this time, he became aware of a limitation of mandibular 
opening. More recently, the pain had become most severe during mastication and led the 
patient to seek further care. 

Present Illness.—When the patient first noticed the swelling of his right cheek, he 
served involving the soft tissues anterior to the right ear and outlining the area normally 
occupied by the parotid gland (Fig. 1). Upon examination, the mass was found to be 
nonfluctuant, hard, and somewhat fixed to the surrounding soft tissues. Some tenderness 
to palpation was noted along the superior aspect of the swelling in the region of the right 
temporomandibular joint. This tenderness was most marked during the opening and closing 
movements of the mandible. No cervical lymph nodes were palpable in the area. 

An intraoral examination disclosed a moderate degree of limitation of mandibular 
excursions with a slight deviation to the right during the opening movement. The site 
of the recent extractions appeared to have healed satisfactorily. A normal flow of saliva 
was visible from the patent orifice of the right Stenson’s duct. 

Full-mouth periapical films, as well as right lateral and posteroanterior views, were 
taken. The intraoral films revealed no related pathology and showed the sockets of the 
recently extracted upper right first and second molars to be healing normally. The right 
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lateral (Fig. 2) and posteroanterior views demonstrated a decalcification of the right 
condyle. A moth-eaten type of radiolucency, indicating a destructive process, could be 
discerned involving the head and neck of the condyle. 





Fig. 1.—Clinical appearance. 





Fig. 2.—Lateral view of right mandible revealing bone destruction in condylar region. 


In view of the clinical and radiographic findings, temporomandibular joint x-ray 
pictures also were taken (Fig. 3). Although the left condyle was visualized, no definitive 
outline of the right condyle could be ascertained. Laminograms of the right and left 
temporomandibular joints served to confirm the findings that the head and neck of the 
right condyle were involved extensively by an osteolytic process. 

Clinical Course.—Because the swelling involved the parotid area, it was decided to 
perform a sialographic study of the right parotid gland. lIodochlorol (2 ¢.c.) was intro- 
duced into the orifice of the right Stenson’s duct and x-ray pictures (right lateral and 
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osteroanterior views) were taken (Fig. 4). The sialograms exhibited several interesting 
facts. It was quite obvious that the course of Stenson’s duct had been changed. The 
luet, as it crossed the masseter muscle, had been displaced grossly downward and some- 
vhat forward from its normal course. Although compressed, the arborization of the 
luet was within normal limits. The body of the parotid gland, as represented by the 
radiopaque oil in the secondary and finer ducts, also was displaced markedly, but in an 


A, 





Fig. 3.—A, Right temporomandibular joint. B, Left temporomandibular joint. 


&. 


inferior and slightly posterior direction. In addition, the duct to an accessory parotid lobe 
was visualized branching from Stenson’s duct as it crossed the ramus of the mandible. It 
is of interest to note that, although this duct normally takes a vertical course, it too had 
been displaced posteriorly and inferiorly so that it now occupied an almost horizontal 


position. 
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Two days later, follow-up x-ray pictures revealed the absence of residual oil in the 
ductal system, indicative of a normally functioning gland (Fig. 5). The sialograms dis- 
closed a gross displacement, without destruction, of the right parotid gland by a superiorly 
situated extrinsic mass. In view of both the clinical signs observed at the time of examina- 
tion and this sialographic appearance, a preliminary diagnosis of a neoplastic process 


A. 





B. 
Fig. 4.—A, Sialogram, lateral view (right side). B, Sialogram, posteroanterior view (right 
side). 
was made. A malignant type was indicated by the severe osteolytic involvement of the con- 
dyle and the fixation of the mass to the surrounding tissues. The patient then was admitted 
to the hospital, one week after first having been seen in the dental clinic. 


Hospital Course.—Upon shaving, during his first hospital day, the patient noticed a 
paresthesia of his lower right lip and the right side of his chin. Percussion of the remain- 
ing right mandibular teeth gave evidence of a definite numbness. 











Volume 10 ANAPLASTIC ADENOCARCINOMA 405 
Number 





Fig. 5.—Right lateral view demonstrating ductal emptying of Iodochlorol. 





Fig. 6.—Arrows indicate area of increased density. 
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Except for an elevated sedimentation rate (48 mm. per hour), the laboratory findings 
t the time of admission were within normal limits. Routine chest films disclosed a large 
rea of increased density in the lower left lung field (Fig. 6). In due course, this was 
nterpreted as being a malignant lesion. Papanicolaou examinations of the sputum and 
aliva from the right parotid gland were negative. 

During the patient’s second hospital day, a surgical biopsy of the lesion in the 
arotid area was performed for diagnostic reasons. Under local anesthesia, an incision was 
ade directly over the tumor mass and a section was removed for pathologic study. The 
irgeon’s impression, gained at the time of biopsy, was that the tumor was of an infiltrating 


nd malignant type. 





Fig. 8.—Arrow indicates collapsed vertebra. 


The pathologist’s report was as follows: 


Gross: The specimen submitted consists of several fragments of tissue measuring 
0.7 em. to 1.5 em., said to be removed from the area of the parotid gland. 

Microscopic: Sections show in one area a dense fibrous tissue invaded by a poorly 
differentiated adenocarcinoma of the tubular type (Fig. 7, A and,B). There also 
is an invasion of the bone of the mandible to which the fibrous tissue is attached 
(Fig. 7, C). The mitotie rate is hw. The stroma is densely fibrous. In the tubes, 
necrotic material is often seen. Other areas show either fields of normal parotid 
tissue (Fig. 7, A) or fields of parotid gland tissue infiltrated by plasma cells and 


lymphocytes (Fig. 7, D). 





a *(aRInoedRay auod ‘9 > ‘ Legg : AQUPIM “a tae ete a, aeae 
1 E ; SSI} JueU 





is) 
R 
< 
= 
(a 
Db 
=< 
fea) 
=) 
Z 
<q 


+ 
4 


MANDE 











Volume 10 ANAPLASTIC ADENOCARCINOMA 409 


Number 4 


Diagnosis: Anaplastic adenocarcinoma. 

Toward the end of the first week in the hospital, the patient developed severe back 
vains associated with an inability to stand upright. X-ray studies of the vertebral column 
vere made, revealing a complete collapse of the eighth thoracic vertebra (Fig. 8). 

The available clinical, radiographic, surgical, and pathologic evidence indicated an 
noperable malignant condition. It was decided to institute a course of radiotherapy to 
the involved areas. Radiotherapy was administered but, despite this treatment plan, the 
patient followed a rapid downhill course marked by acute respiratory distress with hemop- 
tysis and dyspnea. Four weeks after his hospital admission, the patient died. 

Autopsy Findings.—The autopsy disclosed the presence of malignant foci in the right 
parotid area, lower left lung, hilar lymph nodes, eighth thoracic vertebra, liver, and cortex 
f the right kidney. Examination of the parotid area revealed that a firm white tumor 
mass, measuring 6 em. in diameter, was present overlying the area of the ramus of the 
right mandible and was invading the surrounding bone. The parotid salivary gland itself 
was displaced inferiorly and posteriorly and grossly showed no signs of tumor invasion, 
thus confirming the sialographic findings. Unfortunately, serial sections of the parotid 
gland to determine the possible presence of any minute malignant foci were not made. The 
lower left lung had been invaded (Fig. 9, 4) by a mass measuring 8 em. in diameter. This 
resulted in the inereased density noted in the chest film and the patient’s respiratory 
liseomfort. The adjoining hilar lymph nodes also were extensively involved by the 
tumor. Multiple sections of the lung lesion revealed it to be composed of essentially the 
same anaplastic adenocarcinomatous tissue, with the same tubular pattern, as the surgical 
biopsy specimen taken from the parotid area. The surrounding left lung parenchyma was 
compressed and fibrotic. 


The eighth thoracic vertebra was collapsed. Pathologic specimens testified to the 


extensive trabecular destruction. Some sparse bone trabaculae and areas of marrow were 
still present, but the vertebra was massively involved by the malignancy (Fig. 9, B). 
Several small nodules of the anaplastic adenocarcinomatous tissue were found in the liver 
(Fig. 9, C) and the cortex of the right kidney (Fig. 9, D). No other metastatic lesions could 
be demonstrated either grossly or histologically. In summary, all the microscopic sections of 
the lesion showed anaplastic tumor elements forming glandular structures in a dense fibrous 
stroma. 


Discussion 


The autopsy findings allow us to explain with authority the reasons for the 
symptoms of distress experienced by the patient. Temporomandibular joint 
pain and trismus resulted from metastatic invasion by the malignant neoplasm 
of the right condyle and its surrounding tissues. Naturally, with destruction 
of the right temporomandibular joint, opening of the mandible resulted in a 
deviation to the affected side. With the local spread of the metastatic lesion, 
the inferior alveolar nerve became infiltrated by malignant tissue. This in- 
volvement manifested itself as a paresthesia of the lower right lip and chin 
with numbness of the right mandibular teeth. 

Subsequently, marked respiratory distress demonstrated itself with the 
onset of dyspnea and hemoptysis. These clinical symptoms were determined 
by the location of the tumor and degree of bronchial obstruction, necrosis, and 
ulceration. The dypsnea undoubtedly can be related to bronchial obstruction, 
while the hemoptysis may be interpreted as the result of malignant necrosis 
and ulceration of a bronchus. Despite this, the Papanicolaou smear of the 
sputum was negative. However, the complete accuracy of this test has been 
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questioned. Autopsy evidence disclosed that the collapsed vertebra, which 
caused the severe back pains, occurred as the result of a destructive metastatic 
process rather than by local extension. 

Because the lesion was that of a poorly differentiated adenocarcinoma, a 
difficult problem in diagnosing and localizing the tissue of origin was apparent. 
The first thoughts on the subject were directed toward the parotid gland. 
From a clinical standpoint, this was the lesion which appeared first. Two 
points of available evidence would seem to contradict the conception that the 
parotid salivary gland was the malignancy’s primary site of origin. First, 
the sialogram indicated that there was no direct invasion or destruction of 
parotid gland tissue. A direct malignant involvement of the parotid gland 
inevitably would lead to ductal destruction or replacement as a result of the 
cancerous invasion. This picture usually would be reflected in a sialogram 
by a puddling of the radiopaque oil into the surrounding glandular paren- 
chyma at the point of ductal perforation or a filling defect of the oil in the 
gland itself. Instead, there was a marked displacement of the parotid tissue 
without any sialographie signs of ductal destruction or replacement by malig- 
nant cells. In addition, a normal salivary flow through the patent Stenson’s 
duct was observed clinically. This was confirmed by the complete ductal 
emptying of the radiopaque oil within a nornial period (forty-eight hours). 
In a puddling situation, with the oil in the glandular parenchyma, retention 
of the contrast media may be evident for a period of many months and years. 

Second, the surgical biopsy performed at the time of admission showed 
no tumor tissue directly originating from or invading the parotid gland. All 
specimens of parotid gland tissue taken at the time of surgical biopsy or 
autopsy either were normal in appearance or had been invaded by chronic 
inflammatory cells. This round-cell infiltration was a result of the irritation 
exerted by the adjacent extrinsic malignancy. 

This available testimony would seem to eliminate the right parotid gland 
as the primary site of tumor origin. It is conceivable, although highly im- 
probable, that the malignancy might have had its origin from accessory 
salivary gland tissue in the area of the right parotid gland. Lesions also were 
found in the liver and kidney, both of which are capable of giving rise to an 
adenocarcinoma. In view of the autopsy findings, it can be assumed that these 
foci were in an early developmental stage. This was substantiated by the fact 
that no discernible clinical findings were evident. It is possible, although un- 
likely, that the bronchial tree of the left lung might have acted as the initiating 
tissue of the neoplasm. Most lung carcinomas arise from a malignant meta- 
plasia of the columnar epithelium lining the bronchi,? but they usually are of 
the squamous carcinoma type. 

From a microscopic study of the malignant cells and their pattern per se, 
the parotid gland could have been interpreted as being the most probable site 
of tumor origin. However, clinical and sialographie evidence precluded this 
tentative diagnosis. A primary site, undiscovered during the autopsy examina- 
tion, is within the realm of possibility. Theoretically, any glandular tissue 
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ontaining a columnar type of epithelium could act as the primary site of 
rigin of the malignaney. The anaplasia and widespread metastases impeded 
. definitive diagnosis as to the primary foeus. Asa result, a decision as to the 
nitiating tissue could not be based solely upon histologic findings, and no 
inal determination as to the positive origin of the malignancy could be 
eached. 

Summary 

A ease report of a metastasizing anaplastic adenocarcinoma of unknown 

rigin was presented. Although the lesions were widely disseminated, oral 
ymptoms were the initiating factors in the patient’s discomfort and pre- 
‘ipitated his decision to seek medical care. The sialographic findings of the 
arotid gland were outlined and discussed. The visualization of the ductal 
ree of the parotid gland proved to be of definite aid in eliminating the right 
arotid gland as the primary malignant focus. The derivation of the malig- 
ancy was not ascertained. 
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OTTO WARBURG: ‘‘ON THE ORIGIN OF CANCER CELLS’’ 
Puiuie Person, D.D.S., PH.D.,* Brookuyn, N. Y. 


N FEB. 24, 1956, there appeared in Science, the weekly publication of the 
O American Association for the Advancement of Science, a translation from 
the German of an article by Dr. Otto Warburg’ entitled ‘‘On the Origin of 
Cancer Cells.’’ Biochemists are agreed that, while this is a controversial arti- 
cle, it will remain a lasting and extremely valuable contribution to cancer 
biochemistry. It separates much of the wheat from the chaff of cancer re- 
search, and focuses in unequivocal fashion on distinct and fundamental meta- 
bolic differences between cancer and noneaneer cells. Its central theme was 
developed thirty years ago; the data upon which the theme is based are unas- 
sailable. 

This group, perhaps more than many others in dentistry, works intimately 
with the cancer problem. The sense of futility and lack of understanding 
which has continually been with workers in this field is slowly lifting and is 
being replaced by an expectancy that this problem may be solved in the 
forseeable future. For this reason, it has been decided to review with you the 
article entitled ‘‘On the Origin of Cancer Cells.’’ We will note, in so doing, 
how it is within dentistry’s power to contribute greatly to a solution of the 
cancer problem. 

First, let us consider Warburg’s own summary of his researches (covering 
literally thousands of carefully planned and executed experiments) carried 
out during a thirty-year periad; then we can discuss in some detail the con- 
cepts involved. 

“Cancer cells originate from normal body cells in two phases. The first phase is the 
irreversible injuring of respiration. Just as there are many remote causes of plague—heat, 
insects, rats—but only one common cause, the plague bacillus, there are a great many 
remote causes of cancer—tar, rays, arsenic, pressure, urethane—but there is only one com- 
mon cause into which all other causes of cancer merge, the irreversible injuring of respira- 
tion. 

“The irreversible injuring of respiration is followed, as the second phase of cancer 
formation, by a long struggle for existence by the injured cells to maintain their structure, 
in which a part of the cells perish from lack of energy while another part succeed in re- 
placing the irretrievably lost respiration energy by fermentation energy. Because of the 
morphological inferiority of fermentation energy the highly differentiated body cells are 
converted by this into undifferentiated cells that grow wildly—the cancer cells.” 
on the Dental Research Laboratory, Veterans Administration Hospital, Brooklyn, New 
spin oo a talk presented before the New York Institute for Clinical Oral Pathology, 
=“ Special Dental Research Project, Veterans Administration Hospital, Brooklyn, New 
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Let us now consider in some detail the meaning of these paragraphs. Ap- 
arently, an understanding of the terms respiration and fermentation is in- 
olved. We shall review some cell biology as a beginning. To live, a cell 
ust have energy. Without energy (or calories) there is no life. The energy 
hat is available to living cells ultimately comes from the sun’s rays. During 
hotosynthesis, plants store this energy in the chemical bonds of sugars and 
tarches which we consume. As our digestive and circulatory processes make 
hese foodstuffs available to our cells, the chemically stored energy is released 
y the activity of intracellular protein catalysts known to us as enzymes.? 
To say that a cell requires energy in order to live implies much more than 
he simple analogies which are sometimes made, comparing this situation to 
1e requirements of a machine for gasoline or other fuel. A machine, like a 
ell, is composed of parts. Supply energy, and the parts function. Remove 
nergy, and the parts do not function, but it still remains a machine. Now 
onsider a cell. Not only does it require energy for such a function as move- 
ient, as in the ease of the muscle cell, but it requires energy to synthesize its 
wn protoplasm. It also requires energy to synthesize and metabolize products 
essential to its life. In faet, it requires energy for all the vital activities which 
ire brought together under the headings of growth, maintenance, repair, and 
funetion. Without energy, in contrast to a machine, the cell disintegrates, for 
energy is essential in maintaining cell morphology. Consider the delicate 
membrane which surrounds the cytoplasmic contents of the cell. This is a 
highly oriented structure and its integrity, as well as the passage of materials 
through and across it, depends upon adequate energy supply to the cell. The 
nucleus, the so-called regulator, similarly requires energy to maintain itself. 
Dispersed throughout the cytoplasm are small rodlike bodies or grana about 
3 microns long and 0.5 micron in diameter, known as mitochondria. These 
occupy a special position in the cell’s life, to which reference will be made 
later, and these too require energy for function and to maintain themselves.* 
Thus, we can now realize that to maintain its structural and functional integ- 
rity and its bioarchitecture, the cell must have energy, that is, calories. 

Now let us consider how the cell goes about obtaining its calories. The 
substance most easily utilized for energy supply by the cell is carbohydrate. 
What is the fate of a universal carbohydrate metabolic fuel, such as glucose? 
There are two main processes by which the cell may break down glucose to 
liberate stored energy. One of these is termed respiration, and predominates 
in the presence of adequate oxygen supply.‘ In this process, glucose is com- 
pletely burned to CO, and H.O, and 6 molecules of oxygen are consumed per 
molecule of glucose oxidized. The second process is termed glycolysis, and it 
is most vigorous in the absence of oxygen.’ Although it may operate under 
conditions of adequate oxygen supply, usually glycolysis is depressed when 
sufficient oxygen is available. During glycolysis in the absence of oxygen, glu- 
cose is split to laetic acid. Such anaerobic glycolysis is also known as fermenta- 
tion. A comparison of the energy released during the two processes reveals that, 
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per molecule of oxygen consumed, aerobic respiration liberates approximately 
seven times more energy from the glucose molecule than does the entire anaerobic 
glycolytic process. 

Within the cell, respiration is known to occur almost exclusively in the 
mitochondria. The enzymes which mediate aerobic respiration are structural 
units built into and on the grana or mitochondria. The enzymes which catalyze 
glycolysis, on the other hand, are found in solution in the cytoplasm, so that we 
see a fundamental difference in the occurrence and distribution of the protein 
enzymes which mediate these two processes. Now, when we speak of the burning 
or oxidation or degradation of glucose by body eells, it is obvious that we do not 
refer to the same sort of process that occurs outside the living cell. To oxidize 
glucose completely to CO, and H.O outside the living cell, without enzymes, we 
would have to heat the glucose in concentrated acid for many hours at boiling 
temperature, a situation obviously incompatible with life. The cell, on the 
other hand, manages this remarkable feat at body pH and temperature, with 
intracellular protein enzyme catalysts. Enzymes are among the most efficient 
catalysts known to man. For example, 0.1 mg. crude invertase, an enzyme which 
splits cane sugar, can split as much cane sugar at room temperature in one-half 
hour as concentrated hydrochloric acid can in twenty-four hours, while 0.1 mg. 
erude lactase, an enzyme which splits milk sugar, can split as much milk sugar in 
ten minutes as concentrated hydrochloric acid can in three weeks. Another 
important fact to remember is that the burning of glucose in the cell is not an 
explosive event like the ignition of gasoline in an engine, with immediate dis- 
sipation of the energy as heat and power. In the body, to be sure, some of the 
chemical energy liberated is dissipated immediately as heat, but the burning’ 
process is very carefully regulated in space and time by bioarchitectural fac- 
tors, and most of the energy liberated is taken up in a particular type of 
chemical bond involving the phosphate group. These chemical bonds are, in 
fact, little energy packets manufactured by the cell which permit the body to 
store the energy in a usable and transportable form. Such chemical packets 
of energy are known as high-energy phosphate bonds and are designated by 
the symbol, ~P. A very important metabolite containing such bonds is ade- 
nosine triphosphate, or ATP. Ultimately, it is the lesser ability of glycolysis 
to generate ATP, as compared with the efficiency of respiration to do so, that 
explains the more abundant availability of energy to the cell as a result of 
aerobic respiration. This may be due, in part, to the fact that the most efficient 
high-energy phosphate bond formation is always found to occur within the 
cell mitochondria. 

The type of high-energy phosphate bond formation we are considering is 
ealled oxidative phosphorylation, and its name indicates what it is. Phosphoryl- 
ation means attachment of the phosphate group to a molecule, and oxidative 
means that this attachment occurs via an oxidative process. It is the energy 
liberated by the oxidative process which is locked in the high-energy bond of 
the attached phosphate group. We may illustrate these relationships as fol- 
lows: In the case of inorganic phosphate (say, calcium phosphate), very few 
calories are required to bind the calcium and phosphate in a chemical bond. 
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When this bond is split, very few calories are liberated. With the ordinary 
type of organic phosphate bond, approximately 3,000 calories are required 
or formation and 3,000 ealories are liberated when the bond is split. To form 
he metabolically important high-energy phosphate bond of the type found in 
\TP, approximately 11,000 to 13,000 calories are needed, and the same number 
if calories are liberated when the bond is disrupted. Now, once ATP is formed 
luring oxidative phosphorylation, it may be transported anywhere throughout 
he cell and used by cells as, when, and where it is required. Intracellular 
‘nzymes will split off the high-energy phosphate groups, or transfer them, 
ind liberate the calories of the bond for support of vital processes. At this 
evel, morphology and biochemistry merge as one, and the dictum of the old 
natomists that strzeture is function is reborn at cellular molecular levels. 

The over-all cellular metabolic picture involved here is that of the enzy- 
natie splitting of large, more complex organic molecules into smaller, simpler 
mes, with liberation of energy at various stages, and channeling of such energy 
nto cell systems for the performance of vital functions, and preservation of 
structural integrity of the cell. Within the cell, these processes react and 
interact in systems within systems, and phases within phases, and with an 
exquisite organization and regulation which orients the various concurrent 
diverging and converging processes in time and space and permits an integra- 
tion without which cells must surely destroy themselves. Now let us briefly 
summarize what has been presented thus far: 

1. Cells require energy to live (that is, for growth, function, 
maintenance, and repair) and for preservation of structural or bio- 
architectural relationships of cell components. 

2. Energy for the above is ultimately derived from the sun, and is 
liberated from the chemical bonds of foodstuffs via intracellular 
enzymes. 

3. There are two main pathways within the cell by means of which 
energy is released—respiration and fermentation (anaerobic glycolysis). 
Relationships between these processes are listed in Table I. 


TABLE I. A COMPARISON CF CERTAIN FEATURES OF RESPIRATION AND FERMENTATION 














RESPIRATION _ y FERMENTATION 





1. Burns ‘glucose completely to CO, and H.O 1. Splits glucose to lactic acid 
C,H,.0, + 60, > 6CO, + 6H,O + Energy C.H,,0, > 2C,H,O, + Energy 

2. Yields approximately 624,000 calories per 2. Yields approximately 26,000 calories per 
glucose mole (48~P) glucose mole (2~P) 

3. Enzymes localized in mitochondria 3. Enzymes diffused in solution in cytoplasm 

1. Efficient coupling to oxidative phosphory- 4. Poor coupling to oxidative phosphoryla- 
lation, that is, generation of ATP tion. that is, generation of ATP 





Note: ~P = High-energy phosphate bond. See text for definition of oxidative phosphory- 
lation. 

With the preceding as background, we are now in a position to examine 
the development of the thoughts expressed by Dr. Warburg in his article. 
We shall digress momentarily to insert a brief historical note. 
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In 1914 Otto Warburg performed experiments in which he showed that 
when liver cells were lysed and disrupted by water, the intracellular grana, 
or particles, or mitochondria which could be centrifuged down contained 
nearly all the cell’s respiratory activity. He also showed that this respiration 
could be inhibited by narcotics and other chemicals. More recent researches 
have extended our knowledge of these small bodies to the extent that they 
are regarded by many as autonomous, respiring bodies within the cell, and 
capable of dividing, of reproducing, and of transmitting genetic material. It 
is as such that they are considered in the above article. 

Warburg has pioneered in, and devoted much of his entire career to, the 
study of cell respiration. His early researches were marked by the discovery 
of a hemoglobin-like respiratory enzyme which enables all cells (including 
those of oral tissues) to utilize molecular oxygen. For this work he received 
the Nobel Prize in medicine in 1932. 

During the 1920’s and early 1930’s Warburg became interested in the 
eancer problem. In a biochemist’s orientation, cancer is a problem in cell 
metabolism. It is regarded as the result of a point of departure from normal 
enzymatic processes of cell metabolism. One of the goals of the biochemist is 
to find this point of departure. Warburg asked two questions. First, how 
does the metabolism of a rapidly growing tissue differ from that of a tissue at 
rest? Where should one look? His answer was that the metabolism of a 
rapidly growing tissue must differ from that of a tissue at rest in the nature 
and rapidity of those processes responsible for yielding energy for building 
tissue substance. He then asked whether the regularity and orderliness of 
nontumor growth and the disorganized nature of tumor growth were each 
expressions of a different metabolism. It was his opinion that in the answers 
to these questions lay the answer to the cancer problem. 

We will now consider some points regarding metabolic studies of tumors. 
In studying the metabolism of a tissue, one must know its cellular composition. 
Liver, for example, would yield a relatively homogeneous population of paren- 
chymal cells. Heart would yield a relatively homogeneous population of cardiac 
muscle syneytia. Solid tumors, however, are mixed-cell populations, and 
contain both malignant and nonmalignant metabolic variants. In recent 
years a technique has been evolved for yielding almost pure cultures of malig- 
nant cells. This technique is the ascites tumor cultivation technique.’ It 
involves inoculation of a solid tumor mince into the peritoneal cavity of exper- 
imental animals. In certain instances, some of these solid tumors will begin 
to develop as freely growing cells in the fluids of the peritoneum. By means 
of serial transplants, a situation may be developed wherein the peritoneal 
cavity becomes an almost pure culture of malignant cells growing freely in 
ascitic fluid. One is then able to deal with almost homogeneously malignant 
cell populations. Data from metabolism experiments will now apply to a 
single cell type. 

Now to Dr. Warburg’s present article. The first topic discussed is ‘‘En- 
ergy of Respiration and Fermentation.’’ It is pointed out that both processes 
produce energy, and both synthesize ATP, through which the energy of res- 
piration and fermentation is then made available for life. 
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Ascites tumor cells consume about 7 cu. mm. oxygen per milligram dry 
tissue per hour via respiration, and also produce 60 cu. mm. lactic acid per 
milligram dry tissue per hour during fermentation. As we shall see later 
when we examine the actual data, converted to energy equivalents, this means 
that this cancer cell obtains approximately as much energy from fermentation 
as from respiration. A normal adult liver or kidney cell, on the other hand, 
\btains about 100 times more energy from respiration than it does from fer- 
mentation. 

“‘The Injuring of Respiration’’ is next discussed. The damage to res- 
piration must be irreversible, since the respiration of cancer cells never returns 
to normal. Also, the damage must not be too great, lest the cells die. When 
respiration is damaged, it forms too little ATP. This may be the result of 
diminished oxygen consumption, or oxygen consumption may remain at normal 
levels but respiration may become uncoupled from oxidative phosphorylation 
and ATP is not generated. 

One method for the damaging of respiration is removal of oxygen. An- 
other is the use of respiratory poisons, such as arsenious acid, hydrogen sul- 
fide and its derivatives, or urethane. All these agents are known to produce 
cancer. 

The experiments of Goldblatt and Cameron are also discussed. These 
investigators exposed heart fibroblasts in tissue culture to intermittent oxygen 
deficiency for long periods and finally produced transplantable malignant cells. 
In Warburg’s opinion, ‘‘probably chronic intermittent oxygen deficiency plays 
a greater role in the formation of cancer in the body than does the chronic 
administration of respiratory poisons.’’ 

Next, the ‘‘grana’’ previously referred to are discussed. It is pointed 
out that ‘‘the autonomy of the respiring grana, both biochemically and geneti- 
cally, can hardly be doubted today.’’ In connection with the grana, it is also 
stated that x-rays and carcinogenic hydrocarbons may produce cancer by 
virtue of their effects on grana, that is, inhibition of respiration. 

The ‘‘Inerease of Fermentation’’ is the next topic discussed. 


“When the respiration of body cells has been irreversibly damaged, cancer cells by no 
means immediately result. For cancer formation there is necessary not only an irreversible 
damaging of the respiration but also an increase in the fermentation—indeed such an in- 
crease of the fermentation that the failure of respiration is compensated for energetically.” 
This oceurs over a long period of time, and many cell divisions are necessary. 
In support of the above, the work of Dean Burk, an eminent biochemist at the 
National Institutes of Health, is cited. Burk showed that if part of the liver 
of a healthy rat is cut out, the liver regenerates very rapidly, more rapidly 
even than a rapidly growing tumor. However, no increase in fermentation 
was associated with this growth. On the other hand, when hepatomas were 
induced by feeding rats butter yellow (a carcinogenic dye) as the tumors 
developed, fermentation increased slowly. 

There is then a latent period following damage to respiration, during 
which many cell divisions oceur and fermentation energy slowly replaces the 
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loss of respiration energy, which (latter event) is the driving force for the 
increase in fermentation. This also explains why the latent period of tumor 
formation in rats is less than that of man, that is, the average normal fermenta- 
tion rate of rat cells is higher than that of human eells. Therefore, the selee- 
tive process begins at a higher initial fermentation level in rats and hence is 


completed more quickly. 

We now come to a discussion of ‘‘Strueture and Energy.’’ 

“Why are the body cells dedifferentiated when their respiration energy is replaced by 
fermentation energy?” 

It is because, as was shown earlier, the ATP synthesized during respira- 
tion involves more structure than that synthesized by fermentation. Al- 
though, as an example, equivalent amounts of ATP might be synthesized by 
both processes and represent equal total amounts of energy, the energy does 
not have the same morphologic potential. 

“Thus it is as if one reduced the same amount of silver on a photographic plate by 
the same amount of light, but in one case with a diffused light and in the other with a 
patterned light. In the first case a diffuse blackening appears on the plate, but in the 
second case, a picture appears; however, the same thing happens chemically and ener- 
getically in both cases.” 

In 1876 Pasteur noted that yeasts, which can also respire and ferment, 
could not maintain their structure permanently by fermentation alone; they 
would degenerate to bizarre forms. If, however, they were exposed to oxygen 
for a short time, they would rejuvenate. 

“This, therefore, is the physicochemical explanation of the dedifferentiation of cancer 
cells. If the structure of yeast cannot be maintained by fermentation alone, one need not 
wonder that highly differentiated body cells lose their differentiation upon continuous 
replacement of their respiration with fermentation. 

“T would like at this point to draw attention to a consequence of practical importance. 
When one irradiates a tissue that contains cancer cells, as well as normal cells, the respira- 
tion of the cancer cells, already too small, will decline further. If the respiration falls be- 
neath a certain minimum that cells need unconditionally, despite their increased fermenta- 
tion, they die; whereas the normal cells, where respiration may be harmed by the same 
amount, will survive because, with a greater initial respiration, they will still possess a 
higher residual respiration after irradiation. This explains the selective killing action of 
x-rays on eancer cells. But still further: the descendants of the surviving normal cells 
may in the course of the latent period compensate the respiration decrease by fermentation 
increase and, thence, become cancer cells. Thus it happens that radiation which kills can- 
cer cells can also at the same time produce cancer. Both events take place from harmed 
respiration; the killing by the harming of an already harmed respiration; the carcinogenesis 
by the harming of a not yet harmed respiration.” 

The next topic is ‘* Maintenance Energy.’’ Studies with the ascites tumor 
cells have shown that cancer cells require much less energy to keep them alive 
than they do for growth. Thus, when deprived of all energy supplies at 37.5° 
C. for twenty-four hours all the cancer cells died, but when supplied with only 
one-fifth of the growth energy they remain alive and transplantable. This is 
of importance, since it explains that when cancer cells multiply very rapidly 
so that energy supply and nutrition become a problem, they may still remain 
viable. 
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Another phenomenon of interest is discussed under the heading of ‘‘Sleep- 


ing Cancer Cells.’’ 

“Since the increase in fermentation in the development of cancer cells takes place 
radually, there must be a transitional phase between normal body cells and fully formed 
ancer cells. Thus, for example, when fermentation has become so great that dedifferentia- 
tion has commenced, but not so great that the respiratory defect has been fully compen- 
sated for energetically by fermentation, we may have cells which indeed look like cancer 
‘ells but are still energetically insufficient. Such cells, which are clinically not cancer 
‘ells, have lately been: found, not only in the prostate, but also in the lungs, kidney, and 
stomach of elderly persons, Such cells have been referred to as ‘sleeping cancer cells.’ ’’ 

“The sleeping cancer cells will possibly play a role in chemotherapy. From energy 
-onsiderations, I could think that sleeping cancer cells could be killed more readily than 
growing cancer cells in the body and that the most suitable test objects for finding effec- 
tive killing agents would be the sleeping cancer cells of skin—that is, precancerous skin.” 

There are two points of interest which may be inserted here. First, car- 
cinoma in situ may be explicable on such a basis. Second, it takes no stretch 
of the imagination to realize that the many precancerous lesions occurring 
in the oral eavity may also come into this eategory. You are all aware of the 
situation with respect to detection of such lesions by alert clinicians. It would 
seem that dentistry has here an opportunity to contribute greatly to funda- 


mental studies of the cancer problem in human beings. 
Now let us examine some of the data presented by Dr. Warburg in support 
The metabolic activities of cells and tissues are expressed 


of his contentions. 
This, as we shall see, refers 


quantitatively as metabolie quotients, or Q values. 
to metabolic activity per milligram dry tissue per hour. At times, appended to 


the Q will be found a subscript, referring to the substance being measured, 
and a superscript, referring to the atmosphere in which the metabolie activity 
oceurs. 

In Table II, taken from Dr. Warburg’s paper, we see some representative 


Q values, which are defined as follows: 


Qo. = cubic millimeters O. consumed per milligram dry tissue per 
hour during aerobic respiration. 

“2 = cubic millimeters lactic acid (Milchesiure) formed per milli- 

gram dry tissue per hour in nitrogen (anaerobic at- 


mosphere during fermentation. 


Q*: » — cubic millimeters ATP formed per milligram dry tissue 
per hour as a result of respiration. 

.. = cubie millimeters ATP formed per milligram dry tissue per 
hour as a result of fermentation. 

Q’: pt ol = total ATP synthesis from respiration and fermenta- 
tion. 


In the first column of the table we see that there has been damage to the 
over-all oxygen consumption of the cancer cells, the values being 7 cu. mm. O, 
compared to 15 for normal cells. In the second column it is evident that an- 
aerobie glycolysis of fermentation is twenty-five times more rapid in embryos 





PERSON O. S., O. M., & O. P. 
April, 1957 


TABLE IT 








Ne do No Og No 
ar Ge Qtr Qite + tp 
Liver 5 1 105 1 106 
Kidney 5 1 105 1 106 
Embryo (very young) é 25 105 25 130 
Cancer 60 49 60 109 








than in the normal tissues listed, while the cancer cells are twice as active 
as the very rapidly growing embryos and sixty times as active as the liver 
and kidney. In the third column we see that energy available to the cells 
from respiration is the same with all the normal tissues, but that it is halved 
for the ascites cells. The fourth column is very interesting. When we com- 
pare it with column 3, we see that normal adult cells obtain 105 times more 
utilizable energy (ATP) from respiration than they do from fermentation. 
The rapidly growing embryo obtains about four times more energy from 
respiration than from fermentation. The cancer cells obtain more energy 
from fermentation than from respiration. But, as we see in column 5, the 
total utilizable energy is about the same for the cancer cells as for the liver 
and kidney, while the rapidly growing embryo has a greater total energy 
availability than all the other listed cell types in this table. Thus, we see 
that cancer cells have about as much energy available as normal body cells, 
but that the ratio of fermentation energy to respiration energy is much greater 
than in the normal cells. Such high fermentation energy is not available for 
maintaining normal structure. 

Now you will note that in the above instance over-all respiration in the 
ascites cell is about one-half that in the normal cells. This need not be the 
case, and indeed it often is not the case. Some tumors may have as high an 
oxygen consumption as normal cells, or perhaps slightly higher. The impor- 
tant fact to remember in these cases, according to Warburg, is that oxidative 
phosphorylation is uncoupled from respiration in these tumors and ATP 
synthesis in the mitochondria does not oceur. 

We may now reconsider the two paragraphs with which this discussion 
was opened. They are taken from the summary of Dr. Warburg’s article, 
and serve to condense, in his own words, the outstanding features of the 
material that has been discussed. 

“Cancer cells originate from normal body cells in two phases. The first phase is the 
irreversible injuring of respiration. Just as there are many remote causes of plague—heat, 
insects, rats—but only one common cause, the plague bacillus, there are a great many 


remote causes of cancer—tar, rays, arsenic, pressure, urethane—but there is only one com- 
mon cause into which all other causes of cancer merge, the irreversible injuring of respira- 
tion. 

“The irreversible injuring of respiration is followed, as the second phase of cancer 
formation, by a long struggle for existence by the injured cells to maintain their structure, 
in which a part of the cells perish from lack of energy while another part succeed in re- 
placing the irretrievably lost respiration energy by fermentation energy. Because of the 
morphological inferiority of fermentation energy the highly differentiated body cells are 
converted by this into undifferentiated cells that grow wildly—the cancer cells.” 
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Before concluding, it should be noted that Dr. Warburg’s ideas have 
een opposed. The most recent detailed opposition has come in a review arti- 
le by Dr. S. Weinhouse (of the Lankenau Hospital Research Institute and 
he Institute for Cancer Research in Philadelphia) entitled ‘‘Oxidative Metab- 
lism of Neoplastic Tissues,’’ appearing in Advances in Cancer Research (vol. 
}, p. 270, 1955). This article was written before the current ‘‘Origin of Can- 
er Cells.’? A key point in Dr. Weinhouse’s refutation is the high oxygen 
onsumption found in many tumors, which, it is claimed, negates the possi- 
ility of damaged respiration. It would appear that this objection can be met 
yy the phenomenon of uncoupling of oxidative phosphorylation which was 
stressed earlier. This does not detract from some other points made by Dr. 
Weinhouse, which will not be discussed now. Let the score be balanced, how- 
ver, by pointing out that other eminent workers in this field are reporting 
-onfirming evidence for the Warburg hypothesis. 

I would like to close with a brief statement concerning Dr. Warburg. As 
nembers of a profession which began as an art but is rapidly gaining in the 


all of us—stand indebted to the genius of this man 
He has 





search for its science, we 
whose mental powers have illuminated and molded modern biology. 


truly been ealled ‘‘the artisan of cell chemistry.’’ 
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BENIGN HEMANGIOPERICYTOMA OF DOG LIP 


Rosert J. Goruin, D.D.S., M.S., anp ANAND CHaupury, D.D.S., P#.D., 
MINNEAPOLIS, MINN. 


ECAUSE of its unusual rarity, especially on the mucosa of the lip, we con- 

sidered it worth while to report this case. Stout,’ in a recent symposium, 
stated that his records indicated twelve cases of hemangiopericytoma of the 
oral regions in the human being (three each in the tongue, lips, and palate 
and one each in the alveolar process, parotid gland and cheek). Mulligan? re- 
cently reported sixty-eight of these tumors in dogs, of which none was in the 
oral region. To the best of our knowledge, no other case of hemangioperi- 
cytoma in the oral cavity of the dog has been reported. Several excellent re- 
views of this tumor have been published by Stout.* ° 

The hemangiopericytoma, a tumor separated from the large group of 
vascular neoplasms in 1942 by Stout and Murray,** consists of capillaries 
lined by normal endothelial cells with tumor cells packed tightly around them. 
In order to determine the exact relationship of the tumor cells, that is, 
whether they are within or without the reticulin sheath, it is necessary to em- 
ploy a silver reticulin stain. This will differentiate the hemangiopericytoma, 
all of whose cells are outside the sheath, from the hemangioendothelioma, all 
of whose tumor cell is proliferating within the sheath. 

The characteristic cell of the hemangiopericytoma is a rounded or ellip- 
tical cell. In 1942 Murray® cultured these ‘‘epitheloid cells’’ in vitro and, 
employing a modified Bodian silver stain, demonstrated that this ostensible 
round cell possessed many complex cytoplasmie processes. The appearance 
revealed a cell described by Zimmerman which covered eapillaries and which 
he named a ‘‘pericyte.’’ This cell, normally present on the outer walls of 
capillaries, is contractile and shares this property with the smooth muscle cell 
but differs in that it never contains myofibrils like the leiomyoblast. 

The tumor is composed of huge numbers of ecapillary-like structures. 
There are large numbers of cells packed about a normal-appearing endothelial- 
lined lumen. While possessing superficial resemblance to the glomus tumor, 
the hemangiopericytoma does not possess its highly organized structure. 


Case Report 


A mass about 1 by 1 by 1 ecm. was excised from the mucous membrane surface of a 
6-year-old cocker spaniel. The dog’s owner was not able to determine the duration of the 
mass prior to admission, but believed it to be “a matter of a few months.” The mass was 


From the Division of Oral Pathology, School of Dentistry, University of Minnesota. 
This study was made possible by a grant from the Graduate School, University of 
Minnesota. 
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Fig. 1.—Photomicrograph of section showing stratified squamous epithelium separated 
from the tumor by a thin layer of connective tissue which is rich in lymphatic capillaries. 
(Magnification, 120; reduced Yo.) 


Fig. 2.—Higher-power view of tumor showing numerous capillaries containing erythro- 
ytes. The capillaries are lined by normal endothelial cells. Surrounding the lumina are 
uffs of rounded or elliptical cells. (Magnification. X320; reduced Yo.) 
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Fig. 3.—Modified Laidlaw silver stain for reticulin. Note larger capillary channels. (Magni- 
fication, x85; reduced Vo.) 


Fig. 4.—Higher-power view of section shown in Fig. 3. Note position of reticulin sheath. 
. It is immediately beneath the endothelial lining. (Magnification, 320; reduced Yo.) 
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moved under general and local anesthesia. It appeared to extend to the surface of the 
usele. A rather indistinet capsule was noted. Microscopic examination revealed that the 
1mor was covered by stratified squamous epithelium which was entirely normal in appear- 
nee. The epithelium was separated from the tumor tissue by a thin layer of collagenic 
mnective tissue which was rather rich in blood and lymphatic capillaries (Fig. 1). No 


iflammatory exudate was noted. The tumor consisted of large numbers of small vascular 


paces which were lined by normal endothelium and surrounded by collars of rounded or 


liptieal cells (Fig. 2). Scattered about the tumor were several larger blood capillaries. 
\ reticulin stain was done to determine the position of the cellular collars to the reticulum 
ieath. Figs. 3 and 4 show the normal endothelial lining surrounded by an argyrophilic 
heath, outside of which is a cellular collar. This picture is consistent with that of 
This diagnosis was confirmed by Drs. A. P. Stout and R. Lattes of 


emangiopericytoma. 
A one-year follow-up indicated no recurrence of the tumor. 


olumbia University. 


Summary 


A ease of hemangiopericytoma of the oral mucosa in a 6-year-old cocker 
spaniel dog is reported. We believe that this is the first case of an intraoral 


\emangiopericytoma in an animal to be reported. 
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ANTIBACTERIAL EFFECT OF RESIDUAL BACITRACIN DURING 
CULTURING FROM ROOT CANAL 


Louis I. Grossman, D.D.S., Dr. MED. DENT., * LEONARD Parris, D.D.S.,** anp 
Hersert Cope, Ph.D.,** PHILADELPHIA, Pa. 


TTENTION was first drawn to the need for incorporating an inactivator 

in culture medium for neutralizing the antibacterial effect of an anti- 
biotic by Buchbinder and Bartels. They pointed out that ‘‘an evaluation of a 
therapeutic agent requires the use of adequate controls’’ and that ‘‘minute 
amounts (of an antibiotic) adherent to a cotton point, amounts not detectable 
by the eye, might be sufficient to prevent growth in a tube of broth.’’ They 
also pointed out that while penicillin and streptomycin can be inactivated, 


chloramphenicol cannot. Later, Bender and Seltzer? made a study of a poly- 
antibiotic containing chloramphenicol and concluded that the status of negative 
cultures ‘‘must be regarded as questionable in 13 per cent of ecases.’’ In 
their study, bacterial inhibition probably was due to the residual antibacterial 
activity of chloramphenicol, a very stable antibiotic, which was carried into 
the culture medium. 

While a number of inactivators are available for the usual chemical 
compounds used as root canal antisepties, very few inactivators are available 
for antibiotics. In 1940 Abraham and Chain* reported that an enzyme ob- 
tained from microorganisms is capable of destroying penicillin. This enzyme, 
penicillinase, was later used for inactivating or neutralizing the antimicrobial 
effect of penicillin. In 1944 Cavalitto and Bailey* found that cysteine, an 
amino acid, also inactivated penicillin. 

Denkelwater and associates’ later found that cysteine also inactivated 
streptomycin, but not streptothricin. The inactivation of streptomycin by 
cysteine was confirmed by Geiger and associates.® 

Our study has for its object the determination of whether bacitracin, a 
component of a polyantibiotic paste, might be carried over from the root 
canal into the culture medium when a culture is taken. The other components 
of this polyantibiotie are penicillin, streptomycin, and sodium caprylate. 
Obviously, if bacitracin, which cannot be inactivated, is transferred on the 

*School of Dentistry, University of Pennsylvania. 

**Temple University Dental School. 
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absorbent point from the root canal to the culture medium, it is likely to 
destroy microorganisms which were transferred along with it. The following 


method was employed. 


Method 


Culture medium containing 15.0 grams of brain-heart infusion agar, 37.0 
erams of brain-heart infusion broth, and 6.6 grams of 1-cysteine hydrochloride 
per liter was prepared within twenty-four hours of pouring the plates. The 
pH was adjusted to 6.5 with sodium hydroxide. Cysteine was added and the 
medium was autoclaved for twenty minutes at 15 pounds of pressure. The 
cysteine was added before autoclaving because the addition of cysteine after 
autoclaving reduced the pH to a level that did not support bacterial growth. 

A culture of Streptococcus faecalis was transferred to 9.0 ¢.e. of brain- 
heart infusion broth and incubated at 37 C. for twenty-four hours. The agar, 
prepared as outlined, was liquefied and allowed to cool to 45° C. (113° F.), after 
which 10 ¢.c. of the Streptococcus faecalis culture was added to each liter of 
In addition, 1 unit of penicillinase was added for each eubie centimeter 
of agar. The plates were poured immediately afterward and used in the 
clinie for collection of samples within one hour of pouring. 

Control plates were similarly prepared, except that both the penicillinase 


and the cysteine hydrochloride were omitted. 


agar. 


Absorbent Second First Third 
point from absorbent absorbent absorbent 


previous point from point from point from 
visit canal canal canal 


2 2 
3 








4/3 

Second Fourth PBSC on First 
absorbent absorbent absorbent absorbent 
point, not point from point point, not 
in canal canal in canal 








Experimental plate containing Control plate 
penicillinase and cysteine 
Fig. 1.—Schematic representation of experimental and control Petri plates. The numerals 


represent respective quadrants of Petri plates. 

The plates were divided into quadrants and labeled accordingly. Ab- 
sorbent points were then placed in contact on the agar surface, as illustrated in 
ig. 1, in the following sequence: 

1. Absorbent point from previous treatment in No. 1 quadrant 
of experimental plate containing cysteine and penicillinase. 
2. First absorbent point used for drying canal in No. 1 quadrant 

of control plate. 

3. Second absorbent point used for drying canal in No. 2 quad- 
rant of experimental plate. 
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4, Third absorbent point used for drying canal in No. 2 quadrant 

of control plate. 

5. Fourth absorbent point used for drying canal in No. 3 quad- 
rant of experimental plate. 

6. Sterile, dry absorbent point, unused in canal, in No. 3 quadrant 
of control plate. 

7. Sterile, dry absorbent point, unused in canal, in No. 4 quadrant 
of experimental plate. 

8. Sterile absorbent point dipped in polyantibiotie in No. 4 quad- 

‘ant of control plate. 

The absorbent points were used with a wiping motion in the root canal 
with the object of drying the root canal in the usual clinical manner. Each 
point showed evidence of moisture at the tip before being embedded in the 
agar, except as indicated. Material for tests from eighty-eight root canals 
was gathered in this manner. The poured plates were examined after twenty- 
four hours’ ineubation at 37° C., and the zone of bacterial inhibition across the 
middle of the absorbent point was measured and noted. 


Discussion 


The polyantibiotic used in this study contained penicillin, bacitracin, 
streptomycin, and sodium caprylate in a silicone base. The penicillin was 
neutralized by penicillinase; the streptomycin was inactivated by cysteine, 
although sufficient protein degradation products probably were present in the 
culture medium to inactivate this antibiotic. In preliminary tests, the addi- 
tion of hydroxylamine for inactivation of streptomycin prevented growth of 
the test organism. Sodium eaprylate cannot be inactivated, but its activity 
is dissipated in a rather short period of time, and silicone fluid has no anti- 
bacterial effect. The only component of the polyantibiotie (PBSC) which 
needed to be tested for residual antibacterial action was therefore bacitracin. 


Results 

Of the eighty-eight experimental (cysteine-penicillin) plates inoculated 
with the absorbent point from the previous visit, only fifteen showed no area 
of bacterial inhibition and seventy-three showed varying zones of inhibition, 
from 1 to 14 mm. in diameter, with an average zone 4.1 mm. in diameter. 

Of the eighty-eight control plates inoculated with the first absorbent point 
used for drying the canal, nineteen exhibited no area of inhibition and sixty- 
nine showed varying zones of inhibition, from 1 to 15 mm. in diameter. 

Of the experimental plates inoculated with the second absorbent point 
which was used for drying the canal, fifty-nine gave no zone of inhibition and 
twenty-nine showed various degrees of inhibition from 1 to 9 mm., with an 
average zone 0.92 mm. in diameter. 

Of the control plates inoculated with the third absorbent point, forty-nine 
exhibited no. zone of inhibition and thirty-nine yielded a zone varying from 
{to 8 mm. in diameter, with an average of 1.3 mm. 
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Of the experimental plates inoculated with the fourth absorbent point, 
eighty-six demonstrated no evidence of bacterial inhibition and two showed 
inhibitory zones, one measuring 3 mm. and the other 1 mm. in diameter, with 
an average of 0.04 mm. 

Sterile, dry absorbent points which were not inserted in the root canals 
but were merely placed upon the control and experimental plates served as 
controls of the technique. Of these, eighty-seven of the control plates showed 
no inhibition and one displayed a 1 mm. zone of inhibition. All eighty-eight 
absorbent points showed no inhibition in the experimental plates. 

The absorbent points dipped in the polyantibiotic, which were used as 
another type of control, showed marked bacterial inhibition varying from 10 
to 35 mm. across the absorbent points, with an average diameter of 21.5 mm. 


Summary and Conclusions 


Petri plates containing brain-heart infusion agar with penicillinase and 
eysteine, and an equal number without these inactivators, were seeded with 
a twenty-four-hour growth of Streptococcus faecalis. The plates were divided 
into quadrants, each quadrant to receive an absorbent point as follows: the 
absorbent point which had been sealed in the root canal with a polyantibiotic, 
four absorbent points which had been used for drying the canal, two absorbent 
points which were freshly sterilized but were not used in the canal, and an 
absorbent point coated with the polyantibiotic. The first mentioned absorbent 
point was embedded in the penicillinase—cysteine agar, the second in plain 
agar, ete., serially, alternating between the two kinds of agar plates. After 
incubation, the zone of bacterial inhibition was measured and noted. A total 
of eighty-eight experimental and eighty-eight control plates were prepared 
and tested in the manner described. 

There was a definitive diminution in antibacterial effect, beginning with 
the initial absorbent point which had been sealed in the root canal and end- 
ing with the fourth absorbent point which had been used for drying the root 
canal in the following order, expressed as the diameter of the zone in milli- 
meters: 4.1, 3.8, 0.92, 1.3, and 0.04. 

Of the eighty-eight root canals tested in this manner, an antibacterial 
effect from bacitracin was observed in only two eases when the root canal was 
dried three times before culturing. , 

It is reasonable, therefore, to conclude that if a root canal is dried three 
times before a culture is taken, the likelihood of transferring any of the poly- 
antibiotic paste on the fourth absorbent point to the culture medium is 
negligible. 
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AGE CHANGES IN THE PERIODONTIUM OF THE MOUSE 
Pau. N. Barr, 1).D.S.,* anp Sou BeRNicK, Pu.D.,** Los ANGELES, CALIF. 


Introduction 

S TUDIES on physiologic aging of the periodontium are few in number and 

tend to be limited to the rat. Gottlieb’ reported severe periodontal disease 
in the rat, even with tooth loss, while Belting and associates? rarely found 
periodontal pocket formation even in cases of severe food impaction. Belting, 
furthermore, found that the incidence of papillary gingivitis tended to increase 
with age, while Shepro® reported that the severity of gingival inflammation of 
the rat molar remained relatively constant. 

As a result of the scarcity and conflict of the reports in the literature con- 
cerning the changes occurring in the periodontium with age, it was felt that 
observations on old mice might add further to our knowledge of geriatries and 
periodonties. 

Material and Methods 

The material used in this study consisted of the jaws and teeth of fifteen 
mice of the highly inbred strain C57BR/edJN. Their ages ranged from 10 to 
24 months. All the mice were bred under controlled conditions, maintained 
in a similar environment, and fed an adequate diet. 

The heads of the animals were removed at the time of sacrifice and imme. 
diately fixed in 10 per cent neutral (sodium acetate) formalin; they were then 
decalcified in 10 per cent nitric acid in 10 per cent formalin. The heads were 
bisected anteroposteriorly and then prepared for the nitrocellulose embedding 
method in the routine manner. Each jaw quadrant was sectioned in a mesio- 
distal direction and the sections were stained with hematoxylin and eosin. 


Observations 


Maxillary Molars.—The mesial surface of the upper first molar from a 
10-month-old mouse shows a slight downgrowth of the epithelial attachment 
and proliferation of the crevicular epithelium. The epithelial attachments in 


*Formerly Assistant Professor of Oral Pathology and Periodontics, University of Southern 
California School of Dentistry. Present address: National Institute of Dental Research, Na- 
tional Institutes of Health, Bethesda, Maryland. 

**Department of Anatomy, University of Southern California School of Medicine. 
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the interproximal regions are normal, and are attached on the cementum just 
below the cementoenamel junctions (Fig. 1). Minute calcified droplets (C.D.), 
are observed in the periodontal membrane, especially around the apices of the 
roots. 

A typical periodontal pocket, associated with the presence of food and 
debris and affecting the interproximal region, is noted in the distal surface of 
the molar tooth of a 12-month-old mouse. The base of the migrating epithelial 
attachment is at the lower half of the root. The interseptal bone is completely 
destroyed to the lower third of the root. The proliferation of the epithelium 
and invasion by chronic inflammatory cells have replaced the periodontal mem- 
brane (Fig. 2). 

In the 14-month-old mouse, the periodontal involvement was observed to 
be intensified in the interproximal area of the molar. The migrating epithe- 
lial attachment and accompanying chronic inflammatory cells are found at the 
apex of the root. In addition, the chronic inflammatory cells have extended 
laterally to involve the mesial surface of the adjacent molar. In the inter- 
radicular area there is loss of bone at the crest, and the presence of inflammatory 
eells is noted in the periodontal membrane (Fig. 3). 

By the fifteenth month, the periodontal lesion has progressed into the bi- 
fureation of the first molar (Fig. 4). The interproximal gingiva is completely 
destroyed by the periodontal pocket, and there is loss of crestal bone in the 
interradicular area with epithelium proliferating alongside the cementum and 
into the underlying connective tissue. At this age there is also an increase in 
the amount of osteocementum, which gives a bulbous appearance to the apical! 
third of the root. 

The progressive loss of supporting structures as a result of periodontal 
disease continued until the twenty-third month. It appears to be so extensive 
as to result in almost complete loss of alveolar bone and periodontal membrane 
(Fig. 5). The outer surface of the cementum is very spinous in nature, and a 
fusion is observed between the cementum and adjacent bone. On the mesial 
surface of the first molar, although there is loss of bone, the height of the crest 
appears normal. The epithelial attachment by this time migrated apically and 
resulted in the periodontal lesion involving the bifureation of the first molar, 
the interproximal area between the two molars, and the bifureation of the seeond 
molar. 

The most striking degenerative lesion present is seen in Fig. 6. The perio- 
dontal pocket has further progressed until its base is at the apex of the roots. 
The whole interproximal structure is completely destroyed, and the lesion has 
involved the interradicular region of both the first and second molars. The 
interradicular bone is almost completely resorbed, with only small bony spicules 
scattered throughout. 

Mandibular Molars.—The structural appearance of a mandibular first 
molar in a 10-month-old mouse is seen in Fig. 7. There is a slight down- 
growth of the epithelial attachment onto the cementum on the mesial surface. 
On the other hand, the base of the epithelial attachments of the interproximal 
surfaces is still at the cementoenamel junction. 
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The molars from 14-month-old mice show slight differences from the pre- 
vious younger animals. The main changes are seen in the alveolar bone. On 
the mesial surface of the first molar the alveolar bone has an osteophytic ap- 
pearance (Fig. 8). In the interradicular area the alveolar bone has become 
trabeculated. An ankylosis has occurred between the bulbous roots and the 
adjacent eribriform plate. An increased number of calcified droplets are 
observed in the periodontal membrane. 

Oceasional areas of a papillary gingivitis were observed, but no true perio- 
dontal pocket was formed on the mandibular molars until the twenty-first 
month. At this time, and in only one animal, a typical periodontal pocket 
associated with an area of food impaction was observed in the interproximal 
region between the first and second molars. The epithelial attachment was 
situated on the apical third of the distal surface of the distal root of the first 
molar. This was further accompanied by ulceration and proliferation of the 
erevicular epithelium, a round-cell infiltration, and almost complete loss of inter- 
septal bone (Fig. 9). The deposition of the osteocementum around the apices 
of both roots is so bulbous and extensive as to result in a fusion of both roots 
as well as uniting with the surrounding bone. The osteophytes on the mesial 
surface of the alveolar bone of the first molar are present. 

Interproximally, between the molar teeth of a 23-month-old mouse, a papil- 
lary gingivitis is present. However, no true pocket is observed. On the mesial 
surface of the first molar, there is a round-cell infiltration accompanying the 
downgrowth of the epithelial attachment, as well as proliferation of the crevic- 
ular epithelium. The alveolar crest of the interseptal bone has become reduced 
so that it is lower than the surrounding bone. At the crest of this interseptal 
bone, newly formed spicules are observed. The deposition of osteocementum 
on the roots is extensive and fuses with the surrounding periodontal membrane 
and bone so that it appears as one. In addition to the deposition of the newly 
formed osteocementum, a resorbed dentinal area is observed, in which the pro- 
liferating connective tissue has progressed into the pulp. A fusion between the 
roots of the first and second molars may also be seen (Fig. 10). 





Figs. 1 through 6.—Photomicrographs showing progressive changes in the development 
of a periodontal pocket in the maxillary molar region of the mouse. (Magnification, x75; 
reduced 4.) 

Fig. 1.—Section of a 10-month-old mouse. The interproximal epithelial attachment is 
found on the cementum just below the cementoenamel junction, while the epithelial attachment 
has migrated apically on the mesial surface of the first molar. 

Fig. 2.—At 12 months an interproximal periodontal pocket is present between the molars, 
and is associated with food and debris (F.D.). 

Wig. 3—At 14 months. Note the further migration of the epithelial attachment apically, 
with accompanying chronic inflammatory cells. 

Fig. 4.—At 15 months. Note that the periodontal lesion has now involved the bifurcation 
area. 

5.—At 23 months. Almost complete loss of attachment apparatus has occurred as 
a oan of the periodontal disease process. 
Fig. 6.—At 24 months. Note that the involvement of the two molars has progressed to 
the stage of exfoliation. 
KEY TO ABBREVIATIONS: 
. = Epithelial attachment. a = Proliferating epithelium. 
= Osteocementum. . Gingiva. 
Osteophytes. ° Cementum. 
Resorption area. -C. Inflammatory cells. 
Food debris. .D. Calcified droplets. 
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Figs. 1 through 6.—(For legends, see opposite page.) 
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Figs. 7 through 11.—Photomicrographs of the mandibular molar region. 

Fig. 7.—In this 10-month-old mouse, the epithelial attachment is on the cementum, just 
below the cementoenamel junction. Note the areas of active resorption on the mesial border 
of the cribriform plate of the first molar. 

Fig. 8.—At 14 months. Note the osteophytes present on the mesial aspect of the cribri- 


form plate of the first molar. 
Fig. 9.—At 21 months. Typical periodontal pocket is present interdentally between the 
first and second molars. This is an uncommon finding for the mandibular .nolars. Also note 


fusion of roots and presence of ankylosis. 
Fig. 10.—At 23 months. Gingival inflammation and bone loss are present interproximally. 


but no typical periodontal pocket has developed. Note also areas of root resorption. 
_ Fig. 11.—At 24 months. The epithelial attachments are just where they were at the 
beginning of the experimental period. 
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The epithelial attachment is on the cementum, just below the cemento- 
enamel junction in the twenty-four-month-old mouse (Fig. 11). The supporting 
bone is trabecular in nature, and osteophytes are present along the mesial 
aspect of the cribriform plate of the first molar. 


Discussion 


Periodontal Pockets.—Periodontal pockets were observed to occur with 
regularity, from the twelfth month on, in the maxillary molars of the mouse. 
The mandibular molars, on the other hand, with the exception of one case, were 
unaffected with true pockets. In every case where a periodontal pocket was 
observed, without exception, there was also an area of food impaction. It could 
not be determined, however, why food impaction seemed to be so much more 
selective for the maxillary molars than for the mandibular molars. The amount 
of periodontal breakdown which occurred in each case seemed to be directly 
related to the severity and chronicity of the inflammatory process present. By 
the termination of the experimental period, which was twenty-four months, 
the periodontal breakdown on the maxillary molars was so severe as to result 
in almost complete loss of supporting tissue in the interproximal and interradic- 
ular areas. Eventual loss of teeth due to periodontal disease would appear to 
have been inevitable had the experimental period been of longer duration. 

These findings, at first glance, would appear to be directly contrary to those 
reported by Belting and associates® for the rat. Belting’s statement that perio- 
dontal pockets rarely occur in the rat, however, was made on observations which 
included only the mandibular molars. His results also might have been due to a 
species difference. 

Character of the Cementum.—The cemental findings for the mouse were 
similar to those reported by Belting and associates? for the albino rat. In 
the present investigation, the surface of the outer cemental surface was ob- 
served to be very rough and spinous in nature. The apices of the apinous 
processes blend into the principal fibers and supporting bone, so that even- 
tually a fusion of either the two roots or roots to bone occurred. 

Root resorptions, which are seen occasionally, do not seem to be related 
to the age of the animal. 

Epithelial Attachment.—The amount of the downgrowth of the epithe- 
lial attachment, when it occurred, seems to be directly related to the severity 
and chronicity of the local inflammatory process and not in any way related 
to age. In the mandibular molars of the 24-month-old mouse, there is no down- 
growth of the epithelial attachment. No food impaction or local inflammation 
of any kind is seen in this ease either. 

The downgrowth of the epithelial attachment which is frequently seen on 
the mesial surface of the first molar is to be expected as a very common oecur- 
renee, as this area is anatomically very susceptible to tissue insult since it is 
unprotected by an adjoining tooth. 

Alveolar Bone.—<Atrophy of the crest of the interdental septum did 
not occur as a part of the physiologic aging process in the mouse. This is 
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contrary to the findings reported by Belting and associates* for the rat. Re- 
sorption of alveolar bone which did occur was always related to the presence 
of inflammation. 

The presence of osteophytes on the mesial surface of the cribriform plate 
of the mandibular first molar is probably the result of an original thinning 
and weakening of the cribriform plate due to pressure atrophy generated by 
the deposition of a rapid and excessive amount of osteocementum on the mesial 
root of the first molar. 

An interesting phenomenon which occurred was the change in the character 
of the supporting bone with age. At 10 months, the interradicular bone con- 
sisted of a dense nontrabeculated supporting bone. This supporting bone, how- 
ever, became trabeculated and the marrow spaces filled with proliferating con- 
nective tissue as the animal became older. 

It can be stated, therefore, that in the mouse, and under the conditions 
of this experiment, no retrograde process that could be considered the result 
of a physiologic aging process could be observed. All retrograde changes ob- 
served were the result of the presence of a pathologie process. 


Summary 


1. The changes in the periodontium of the molar teeth of cold mice were 
studied. 


2. The interradicular alveolar bone changed with age from a dense, non- 


trabeculated one to become trabeculated in nature. 

3. The epithelial attachment did not migrate apically as a result of the 
aging process and, in fact, no retrograde process that could be attributed to 
age was observed. 

4. Periodontal pockets associated with the presence of food and debris de- 
veloped in the interproximal area between the maxillary molars. On the other 
hand, the mandibular molars only rarely developed periodontal pockets. 


The animals used in this study came from the Inbred Colony of the National Institutes 
of Health. We wish to thank Dr. Leon Sokoloff for having generously supplied them to us. 
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Oral Anatomy and Histology 


THE ROLE OF THE STRATUM INTERMEDIUM IN TOOTH 
DEVELOPMENT 


Percy L. JoHNsoN, Ph.D., aNnp G. BEVELANDER, Ph.D., New York, N. Y. 


Introduction 


T IS a well-established fact that the enamel organ, made up of four diverse 

cellular layers, contributes to the crown or enamel of the tooth. However, 
the histogensis of such structures as the epithelial attachment and enamel cuticle 
which arise during development and eruption of teeth, while the subject of 
numerous investigations, is still in a state of confusion. Particularly obscure 
is the exact role played by the outer enamel epithelium, stellate reticulum, and 
stratum intermedium. Waldeyer™ held that the outer enamel epithelium, 
stratum intermedium, and enamel cells unite, forming a complex, and ultimately 
give rise to Nasmyth’s membrane. Paul**® seems to concur in these observa- 
tions. Legros and Magitot,® on the other hand, held that the stratum inter- 
medium degenerates early in tooth development. Malassez®*® and Robin and 
Magitot'* demonstrated a discontinuity in the outer enamel epithelium of human 
tooth germs; through the infiltration of eapillaries, these later came to lie in 
juxtaposition to the cells of the stratum intermedium. Kingery,® Addison and 
Appleton’ Jump,’® and many others whose writings were adequately reviewed 
by these authors have studied the vascularity of the enamel organ. There ap- 
pears to be general agreement that there is a high degree of vascularity in the 
external enamel epithelium, invading the stellate reticulum and in time coming 
to lie in close proximity to the stratum intermedium. In 1955 we? studied the 
mucopolysaeccharide content of the early developing tooth and demonstrated 
large amounts of this substance in the stellate reticulum and pulp, prior to 
any extensive established circulation. 

While it is held by some that the stellate reticulum may exercise some 
kind of buffering action protecting the inner enamel epithelium and that the 
stratum intermedium contributes in some way to the physiology of the amelo- 
blast,?? the exact role has not been elucidated. According to Orban’? (based 
on the observations of Gottlieb), the epithelial attachment is a product of the 
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reduced enamel epithelium and this, in turn, results from a fusion of the epi- 
thelial cells comprising the enamel organ. In the light of the foregoing, it 


seemed pertinent to re-examine the four primary layers of the developing tooth 
with special reference to the role of the stratum intermedium. 


Material and Methods 

In this investigation, selected stages in the fetal life of the pig were chosen, 
namely: 90 mm., 120 mm., 150 mm., 230 mm., 250 mm., and 260 mm. C.R. 
measurements. Excised jaws of these diverse stages were fixed in either Bouin's 
or Carnoy’s fluid and subsequently decalcified in 5 per cent Versene at pH 7.8; 
they were then infiltrated with paraffin and the sections were subsequently 
stained with a modification of the Papanicolaou technique adapted to paraffin 
sections.* Some slides were stained with 0.5 per cent aqueous solution of tolui- 
dine blue. The results of the study are presented in this article. 


Observations 


An examination of the developing canine tooth at the 120 mm. stage (Fig. 
1) exhibits a well-developed stellate reticulum laden with a highly metachromatic 
intercellular ground substance, enclosed on the one side by the stratum inter- 
medium and on the other by the outer enamel epithelium. This metachromatic 
ground substance is identified as a mucopolysaccharide.? It will be noted also 
from this figure that the outer enamel epithelium has become infiltrated with 
capillaries breaking up the continuity of this layer (Fig. 2). At a slightly 
later stage (Fig. 3) the capillaries have invaded the stellate reticulum, while 
in a more advanced stage (Fig. 4) the blood vessels are in intimate contact 
with the single-layered stratum intermedium. In no ease have we observed the 
penetration of this layer by blood vessels. Likewise, at the 120 mm. stage (Fig. 
1), the pulp is adequately supplied with small blood vessels. An examination 
of stages earlier than 120 mm. shows extensive accumulation of metachromatic 
material in both the stellate reticulum and the pulp, prior to any well-established 
circulation. It appears to be a source of metabolites necessary for the early 
developing tooth. The two calcifying tissues, enamel and dentine, are each 
provided, therefore, with a separate circulation adequate to provide materials 
for the development of each layer. Infiltration of capillaries in the outer enamel 
epithelium thereby breaking up its continuity, in our estimation, precludes this 
layer from contributing structurally to the adult pig canine tooth, for at the 
stage shown in Fig. 5 there is a columnar layer of ameloblasts only, a subjacent 
single-layered stratum intermedium in contact with blood vessels, and a notable 
absence of outer enamel epithelium and stellate reticulum. Any contribution, 
therefore, to the epithelial attachment or the enamel cuticle would appear, in 
this case, to come from the remaining two layers, namely, the ameloblasts and 
the stratum intermedium, in conjunction with their fusion, on the one hand, 
with the tooth and/or, on the other, with the oral mucosa. 
_. Directing our attention more specifically now to the stratum intermedium 
(Fig. 6), a stage just prior to the engagement or fusion of the developing 
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Fig. 1 Fig. 2. 


Fig. 3. Fig. 4. 


Fig. 1.—Developing canine tooth. Note all four primordial layers. 130 mm. stage. 
(Magnification, X45; reduced Yo.) 


Fig. 2.—Higher-power section of external enamel epithelium and internal enamel epi- 


thelium with intervening stellate reticulum. Note blood vessels breaking up the continuity of 
the external enamel epithelium. 130 mm. stage. (Magnification, x500; reduced Yo.) 

Fig. 3.—High-power photograph of blood vessels within the stellate reticulum. 130 mm. 
stage. (Magnification, X400; reduced 4.) 

Fig. 4.—Blood vessels in close proximity to the single-layered stratum intermedium. 
170 mm. stage. (Magnification, x600; reduced po.) 
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Fig. 7. Fig. 8. 


Fig. 5.—High-power photograph showing ameloblasts and single-layered stratum inter- 
medium, Note absence of stellate reticulum and external enamel epithelium. Blood vessels 
now immediately next to the foregoing layer. 200 mm. stage. (Magnification, 600; reduced 


Yo.) 


Fig. 6.—High-power photograph showing rapid proliferation of the single-layered stratum 
intermedium into a stratified condition. 230 mm. stage. (Magnification, 700; reduced \o.) 

Fig. 7.—Oil-immersion study of ameloblasts and rapidly proliferating stratum inter- 
medium. Intercellular bridges are common now to the ameloblasts, the stratum intermedium 
and connection between these two layers by intercellular bridges. 240 mm. stage. (Mag- 
nification, 1,200; reduced Yo.) 

Fig. 8.—High-power photograph showing fusion of the oral mucosa with the stratum 
intermedium and the degenerating ameloblasts which are now cuboidal in nature. Note the 
replacement of the intervening connective tissue by these layers. 245 mm. stage. (Magnifica- 
tion, X400; reduced Mo.) 
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Fig. 9. Fig. 10. 





Fig. 11. Fig. 12. 

-Section taken through tooth during eruption. Note the proliferating stratum 

inte mm. Bag growing across to fuse with the gingiva of the oral mucosa cutting off intervening 
connective tissue. 250 mm. stage. (Magnification, K100; reduced Yo.) 


Fig. Same as Fig. 9, but with complete fusion of these layers. Enamel dissolved 
away in these photomicrographs. 250 mm. stage. (Magnification, 100; reduced Yo.) 

Fig. 11.—High-power section of the region of the future gingival crest. Note the con- 
tinuation coronally of the ameloblasts and oral mucosa which will later elaborate the cuticle. 
245 mm. stage. (Magnification, X100; reduced Yo.) 





Fig. 12.—Oil-immersion study of epithelium at region of gingival crest. Note the marked 
intercellular bridges between the ameloblasts and the fusion of the intercellular bridges of 
the stratum intermedium with these cells 250 mm. stage. (Magnification, «1,600; reduced 


Yo.) 
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tooth with the oral mucosa, the single-layered stratum intermedium, toward its 
coronal aspect, proliferates into a multicellular layer overlaid by the degenerat- 
ing ameloblasts. A further examination of this photograph reveals the apparent 
total absence of stellate reticulum and outer enamel epithelium. Under a 
magnification of 1,200 diameters, it will be seen (Fig. 7) that the stratum in- 
termedium cells show marked intercellular bridges uniting cells one with an- 
other and, in turn, to the degenerating ameloblasts (Fig. 12). 

At this stage it appears that the stratum intermedium is in its ascendence 
while the ameloblastie layer is degenerating. Passing now to Fig. 8, it will be 
observed that the cells of the stratum intermedium are undergoing axial elonga- 
tion, fusing more intimately with the degenerating ameloblasts on the one side 
and with the oral mucosa on the other, thereby eliminating in this fusion the 
intervening connective tissue. Figs. 9 and 10 present a situation in which 
the crown of the tooth has emerged into the oral cavity, invested now with only 
the degenerating ameloblasts and two or three cellular layers of oral mucosa. 
A closer examination of these slides shows that the stratum intermedium is 
confined to the region of the future gingival crest, and that tooth-like projec- 
tions from the stratum intermedium protrude across the intervening connective 
tissue uniting with the oral mucosa, thereby cutting off isolated portions of the 
connective tissue which subsequently degenerate. At a still later stage, about 
260 mm., C.R. measurement (Fig. 11), the stratum intermedium is now seen to 
proliferate apically, laying down the epithelial attachment. Fig. 12 is an oil- 
immersion photograph taken at the region of the gingival crest, showing the 
intimate relationship between the ameloblasts, stratum intermedium, and oral 
mucosa all bound together through intercellular bridges. There is again a no- 
table absence of what might be called stellate reticulum and outer enamel epi- 
thelium. 

Since we are not, at this moment, in a position to elaborate completely 
upon the development of the enamel cuticle, it is sufficient to state here that 
neither the stratum intermedium, the stellate reticulum, nor the external enamel 
epithelium participates in any investing layer superior to the gingival crest. 
Our studies thus far indicate that the degenerating ameloblasts do elaborate 
the enamel euticle by a process of conversion of cells rather than by secretion. 
Further studies are now in progress to ascertain the histogenesis of this cuticle. 
It would appear that if the above condition obtains in other species of animals, 
including man, a better name for the stratum intermedium would be stratum 
vinculum (‘‘marriage to’’ or ‘‘bond between’’). 


Conclusions 


Evidence is herewith presented that the epithelial attachment of the pig’s 
canine tooth is a product of the stratum intermedium. The evidence further 
seems to preclude the participation of the external enamel epithelium and 
stellate reticulum as component elements in the histogenesis of this structure. 
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Professional News Items 


New York Institute of Clinical Oral Pathology, Inc. 

The New York Institute of Clinical Oral Pathology, Inc. cordially invites the mem- 
bers of the medical, dental, and allied professions to its monthly conference on Monday, 
April 29, 1957. Mr. Ira R. Paul, Supervisor, Radiological Health Unit, New York City 
Department of Health, will be the essayist. His subject will be “Is Our X-ray Machine a 
Hazard?” 

The conference will be held in Room 21 of the New York Academy of Medicine 
Building, 2 East 103rd St., New York, N. Y., at 8:30 P.M. 


American Academy of Dental Medicine 

The eleventh annual meeting of the Academy will be held at Hotel Sheraton Plaza in 
Boston, Massachusetts, May 29 through June 1, 1957. A symposium on pain will highlight 
the scientific sessions of the meeting. 

A program of social events and sight-seeing has also been prepared for registrants and 
their families. All Academy members and other interested dentists and physicians are 
cordially invited to attend. For programs and reservations, address Dr. Robert Diamond, 
100 Boylston St., Boston, Massachusetts. 


American Association of Endodontists 

The Association’s ofticers for 1957 are as follows: 
President: Dr. George C. Hare, 2461 Bloor St. W., Toronto 9, Ontario, Canada. 
President-Elect: Dr. George G. Stewart, Medical Arts Bldg., Philadelphia 2, 

Pennsylvania. 
Vice-President: Dr. J. Henry Kaiser, 196 E. State St., Columbus 15, Ohio. 
Secretary: Dr. Vincent B. Milas, 2559 W. 63rd St., Chicago 29, Illinois. 
Treasurer: Dr. Paul P. Sherwood, 2165 Adelbert Rd., Cleveland 6, Ohio. 


Editor: Dr. Vietor H. Dietz, 319 University Club Bldg., St. Louis 3, Missouri. 


New York University College of Dentistry 


A workshop in practice management will be held at New York University, June 24 to 28, 
1957. The workshop will cover diagnosis, ethics, education, presentation, secretarial and 
oftice efficiency, fees, budgets, and psychological considerations for acceptance and practice 
growth. Participants will be psychologically appraised and interviewed as to their be- 
havior and emotions for better relations with patients. Instructors will be Drs. Blass and 
Tulkin. 
. For further information, write Postgraduate Secretary, New York University, 209 
East 23rd St., New York, N. Y. 
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University of Pennsylvania 
The University of Pennsylvania School of Dentistry announces the following post- 
graduate course: 
P.G. 13 (56-7). Endodontics—Immediate Root Resection. June 3 to 8, 
1957. Louis I. Grossman and Leonard Parris, with associates. This is a practical 
clinical course in the technique of immediate root resection. Fee, $150.00. 
For information, apply to Director of Postgraduate Courses, 4001 Spruce St., Phila- 


delphia, Pennsylvania. 


University of Pittsburgh 
The University of Pittsburgh School of Medicine, Department of Surgery, Section 
on Anesthesiology, in cooperation with the Departments of Anesthesiology of the St. 
Francis, Allegheny General, Mercy, and Medical Center Hospitals, announces a postgradu- 
ate symposium on “The Basie Sciences Related to Anesthesiology.” This course will be 
held June 10 to 14, 1957, 9 a.m. to 6 P.M. The registration fee is $25.00. The course is 


limited to fifty participants. The schedule follows. 


Monday, June 10, 1957 


Note: Unless otherwise indicated, registration and classes will be held in Lecture Room 
No. 4, third floor, School of Health Professions Building. Use Terrace Street entrance.) 


9 A.M.—1l1 P.M 


ROIRIEE ns. ccccnnincnndccnnccecctominunntitantibnbnhgininn wma 9 A.M. 
OIE eincci cm neucnenncneseunccnnaknineinseeaensaaees SAMUEL P. Harsison, M.D. 
Anatomy of the Autonomic Nervous System ~----------------- T. HuMPHREY, M.D., Pu.D. 
PRGEEE  ciiincninueenietiengennsnt tienen aii F. F. Foupes, M.D. 
3 P.M—6 P.M. 
CRIES on cecccnchicceidndnenbiennmmnnandaienaanemiE F. F. Foupes, M.D. 
Tuesday, June 11 
9 A.M.—1 P.M. 

Physiology of the Nervous Geet ......~—~ sincere snnnesncne ein F. F. Foupes, M.D. 
Physiological Considerations in Pediatrie Anesthesia _...---.----------- J. H. Marcy, M.D. 
3 P.M.—6 P.M. 

Physiology and Patho-Physiology of the Cardiovascular System ~------- Don FiscHer, M.D. 
Wednesday, June 12 
9 A.M.—11 A.M. 

Physiology of the Kidney, Liver, and Hemopoietiec System ~---------- R. L. PATTerson, M.D. 
11 A.M.—1 P.M. 

ED FINN OE TH nie atiivaswncinnciinssawmnettadabelennl R. L. PATTERSON, M.D. 
3 P.M.—6 P.M. 

Eee OE THINS TIN isi icici ccc eeeeweniendaes F. F. Foupes, M.D. 
8 P.M. 

Hazards With Inhalation Anesthetic Agents ---.--------------------_- G. J. THoMas, M.D. 


(The session will be held in the auditorium at the Mellon Institute of Research, 
1400 Fifth Ave. Use Bellefield Street Entrance.) 
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Thursday, June 13 


9 A.M.—l1 P.M. 
F. F. Foupes, M.D. 
F. F. Foupes, M.D. 
E. S. Srker, M.D. 
. PATTERSON, M.D. 


Neuromuscular Blocking Agents 

Controlled Hypotension 

Physiological Consideration of Geriatric Anesthesia 
Hypothermie Anesthesia 


Fluids and Electrolytes . PATTERSON, M.D. 


6 P.M.—10 P.M. 
Dinner—Round-Table Conference on Pathology of Anesthetic Complications. Hotel Webster 
Hall—Georgian Terrace Room. 
Friday, June 14 


9 A.M.—12 NOON 
Physiological and Pharmacological 

Basis of Prevention of Anesthetic Complications G. J. THomas, M.D. 
Respiratory and Circulatory 

Responses to Assisted and Controlled Respiration G. J. THoMAs, M.D. 

1 P.M.—5 P.M. 
Anatomical Exercises . W. Branp, M.D., et. al. 

(This session will be held in the dissecting room, Anatomy Laboratory on the Third 
Floor. ) 

Registration and full particulars should be obtained from Chairman of the Committee 
on Graduate Medic¢al Education, University of Pittsburgh School of Medicine, 3941 O’Hara 
St., Pittsburgh 13, Pennsylvania. For hotel reservations, write to: Hotel Webster Hall, 4400 
Fifth Ave., Pittsburgh 13, Pennsylvania. 


Odontological Federation of Central America and Panama 


On Sept. 29, 1956, the Odontological Federation of Central America and Panama ( Fed- 
eracién Odontolégica de Centro América y Panamé) was created by the following local so- 
cieties: Asociacién Odontolégica de Costa Rica, Colegio de Cirujanos Dentistas de Costa Rica, 
Sociedad Dental de El Salvador, Sociedad Dental de Guatemala, Colegio Estomatolégico de 
Guatemala, Asociacién Estomatolégica de Guatemala, Asociacién Estomatolégica Hondureia, 
and Asociacién Odontolégica Panameiia. 

The first annual meeting of the Federation will be held in Antigua, Guatemala, at the 
University of San Carlos Borromeo, Sept. 11 to 14, 1957. All members of the American Dental 
Association and foreign dental societies are cordially invited. 

The address of the Federation is 10a Calle No. 3-25, Zona 1, Guatemala, C. A. 


Closed-Circuit Television at the Municipal Hospital Center, and Albert Einstein 
College of Medicine, of the Yeshiva University 


On Friday, May 3, 1957, at the Jacobi Hospital, Pelham Parkway and Eastchester 
Road, Bronx, New York, teaching clinics in dentistry and pathology will be presented on 
closed-circuit television. The Jacobi Hospital is part of the Bronx Municipal Hospital 
Center and is affiliated with the Albert Einstein College of Medicine of the Yeshiva 
University. 

Two sessions will be held—one from 9 A.M. to 12 noon and the other from 2 to 4 P.M. 
' In dentistry, treatment of patients under local and general anesthesia will be demon- 
strated. In pathology, an autopsy will be performed and a discussion of the pathology will 
be held. 

All dentists and physicians are invited to attend. 
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Reviews of New Books 


The Dental Treatment of Maxillo-Facial Injuries. By Sir William Kelsey Fry, 
C.B.E., M.C., M.D.S. (Durham), D.Se. (MeGill), F.R.C.S., F.D.S. (Eng.), 
Consulting Dental Surgeon to the Royal Air Foree, the Ministry of 
Health, the Institute of Dental Surgery, and Consulting Dental Surgeon 
Emeritus to Guy’s Hospital, and Terence Ward, M.B.E., F.D.S.R.C:S. 
(Eng.), L.R.C.P., L.R.C.S. (Ed.), Consulting Dental Surgeon to the British 
Army and the Queen Victoria Hospital, East Grinstead. Second edition. 
Springfield, Illinois, Charles C Thomas Company, 1956. 384 pages, 383 
illustrations. Price, $9.50. 


Here is the second edition of an excellent monograph which had to be 
reprinted four times, but which has been out of print for some time. The 
second edition features a chapter on ‘‘Fractures of the Middle Third of the 
Faee’’ by Sir Archibald MeIndoe. The book contains an excellent chapter on 
examination and elassification of jaw fractures and the resulting displace- 
ment of the fragments. A chapter on radiology and techniques of projection 
follows. A very excellent chapter on the pathology of uncomplicated and com- 
plicated bone repair is included, and there is also one on antibiotic therapy. 
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The main part of the book deals with the techniques of reduction and im- 
mobilization of fractures. Here the use of various dental splints is featured. 
The final chapters deal with initial and preliminary hospital treatment, the 
treatment of complications, delayed union and malunion, and limitation of 
movement of the mandible. The choice of anesthesia is discussed, and the con- 
struction of prostheses (oral and facial) is described. 

K. H.T. 


A Symposium on Preventive Dentistry. By Joseph C. Muhler, D.D.S., Ph.D., 
and Maynard K. Hine, D.D.S., M.S. St. Louis, The C. V. Mosby Company, 
1956. 266 pages, 18 tables, 11 figures. Price $6.75. 


The value of a profession rests in the service rendered to individuals. 
The highest form of a health service is prevention. In recent years the public 
has become aware of the fact that preventive dentistry is feasible and, hence, 
patients are recalled every six months in order to check or eliminate any 
initial phase of disease process. The dentist has also set up regimes which he 
advocates to patients for prevention of any dental disease manifestation. 

In this text, A Symposium on Preventive Dentistry, the various phases of 
preventive dentistry are discussed. This book is an outgrowth of a symposium 
on this subject. Twenty-four short papers were presented at a conference 
held at the Indiana University School of Dentistry. 

While the subject matter for these presentations is well covered, it is in- 
deed unfortunate that precise measures for prevention of dental disease are 
not offered in the book. Rather, the broad phases of the problems are dis- 
cussed. Detailed regimes are lacking. This book, however, would serve as a 
basis for further discussion on the subject. 

H. M. G. 


Accepted Dental Remedies. Twenty-second edition. Chicago, American Den- 
tal Association, 1957. Price, $2.00. 


A new edition of Accepted Dental Remedies for 1957 has been published 
under the supervision of the Council on Dental Therapeutics of the American 
Dental Association. This is a very useful book for the busy practitioner, espe- 
cially since a steady flow of new drugs is introduced, and an up-to-date 
compilation is essential. The book presents commercial products which are ecur- 
rently accepted, as well as a description of nearly all the official and non- 
official therapeutic items which are of demonstrated usefulness in dental practice. 
This book could be made more useful to the oral surgeon by including 
drugs used by the oral surgeon in his hospital practice. Such drugs include 
curare substitutes (succinylcholine); vitamins used for oral lesions (pyri- 
doxine is mentioned, but the therapeutic dose is omitted) ; cortisone used to 
inject inflamed temporomandibular joints; sodium psylliate in cases of hyper- 
mobility; estrogens and methyl testosterone given for postmenopausal dis- 
ease with oral symptoms, etc. 

The descriptive material introducing each chapter is concise and reliable 
information, helpful to the modern dental practitioner who leans heavily on 
useful and safe medication in the treatment of dental abnormalities. 

A chapter on the treatment of emergencies in the dental office has been 
added. We recommend that all dentists have this handy book on their desks. 


KE. H. Tf. 





Abstracts 
of Current Literature 


ORAL MEDICINE 


La cortisone et la metacortandracine en odonto-stomatologie. (The Use of Cortisone and 
Metacortandracine in Odontostomatology.) P. Cernea, Ch. Descrozailles, and J. 
Laufer. Actual. odonto-stomatol. 33: 101, 1956. 


Corticosteroids have many effects: (1) on metabolism and the electrolyte balance; 
2) on hemopoiesis with increase of the red cell count; (3) on the lymphoid organs, the 
ictivity of which is reduced; and (4) on inflammatory processes, which recede. 

Considering those effects, the authors are giving us some indications of treatment 
with cortisone or Metacortandracine. 

Cortisone is efficient in cases of temporomandibular joint arthritis, Injections are 
given “loco dolenti,” into the joint itself. The injected solution contains 25 mg. hydro- 
cortisone and a small amount of antibiotic (0.2 per cent chloroamphenicol). 

Injections are given twice a week for two or three weeks. Joint disturbance and 
pain are improved in one to four days. Trismus and deviation are greatly decreased in a 
few minutes following injection. 

Cieatricial contractures of soft tissues are improved by injections directly into fibrous 
tissue. In scleroderma cases, considerable improvement has been observed following local 
and general treatment. 

Success has been reported recently in cases of aphthae. 

In pemphigus cases, large doses are necessary—200 to 250 mg. of Metacortandracine 
per day for five or six days; then the given amount is reduced to one-half or less. 

In acute or chronic cervicofacial adenitis, considerable improvement is obtained. 
The lymphotropic effect of those hormones is most interesting for such cases. In cases of 
adenitis in children, Metacortandracine alone or with antibiotics is given in doses of 10 
to 60 mg. A spectacular decrease of lymphocellular infiltration is noted. The swelling 
decreases and there is no pus. Besides, there is no remaining node, as we observed before 
such treatment. 

In cases of tuberculous adenitis, corticotherapy is associated with myco- or chemo- 
therapy and it is actually the most efficient treatment, If there is no pus in the involved 
node cortisone is given (150 mg. per day and for weeks), but if there is pus in the node, 
which is soft, then we must complete general treatment by a node aspiration of the pus 
followed by injection of the drug through the same needle. The same treatment is ap- 
plied two or three times a week. Later on, hydrocortisone ointment is applied on the skin. 

Corticotherapy is also indicated for herpes zoster when hydrocortisone is injected 
into the cerebrospinal fluid. 

Spectacular improvement has also been noted in some cases of parodontitis. A few 
drops of hydrocortisone injected into the gingival margin of each tooth would stop that 
inflammatory process. The injections must be repeated two or three times, during a two- 
or three-week period. 

Corticotherapy has been efficient in allergy cases. 

This paper is a good survey of corticoids’ possibilities in treatment of many dis- 
orders. There is a definite advantage and benefit in using corticosteroids in those selected 
cases, but there is no advantage in abusing it. Relief of symptoms should not be taken 
as a cure of the disease in some of these cases. 
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ABSTRACTS OF CURRENT LITERATURE 





ORAL SURGERY 


Traitement chirurgical d’une micrognathie (Surgical Treatment of Micrognathia). A. 
Dupuis Ginestet, L, Merville, and E. Gorek. Rev. stomatol. 56: 834, 1955. 













In the case presented, the deformity began when the patient was 2 years of age, at 
Pp ’ : g p b ge, 


which time there was an ankylosis of the temporomandibular joint. The patient was 25 
years old when first seen at the hospital. At that time, considerable micrognathia was 
noted, associated with maxillary prognathia. There was practically no occlusion. At 
operation on April 27, 1955, two pieces of iliac bone about 10 em. long and 2 em, wide 
were placed on the lower border of the mandible, one on each side and in close contact 
with bleeding bone in the anterior part but just over the periosteum in the posterior part. 
Four months later, through an intraoral approach, the horizontal ramus was cut in the 
first molar area, The posterior part of the lower jaw was locked with a previously pre- 
pared splint placed on the upper jaw; the anterior part of the mandible and chin was 
pulled forward with elastic traction for four days so as to get better occlusion and ap- 
pearance. All the splinted parts of the jaws were then wired together for two months. 

At the end of that time the bone was healed and the deformity corrected, except 
for the maxillary alveolar prognathia. This was treated by removing the four upper in- 
cisors, fracturing the outer plate of the alveolar bone, and pushing it against the inner 
plate. Later on, a denture was constructed, restoring occlusion. 

The paper is presented with models, x-ray pictures, and photographs. The result was 
most satisfactory testimony of the efficiency of the surgeon as well as his good planning. 

















J. LEVIGNAC. 









A Case of Intra-oral Prolapse of an Antral Polyp. J. H. Swallow. Brit. Dent. J. 101: 387, 
1956. 










This article reports a case involving a patient, aged 19 years, who had had the upper 
premolars and first molar on the right side extracted. The antrum was opened when the 
first molar was removed. The wound was closed by suture. Six weeks later the socket 
was found infected and was treated with antibiotic therapy and daily irrigations, The 







patient was discharged with no evidence of an oroantral fistula. 

The patient then noticed that a mass had appeared to project from the healed 
sockets. On examination a pedunculated mass, 1.5 cm. in length and 1 em. in width, pro- 
truded from the first molar socket. It was lobulated and covered with bright red mucosa. 







There was no sign of ulceration. 

The tumor was removed in an operation which included a Caldwell-Lue procedure. 
The antrum was found to be full of pus and polypoid tissue. The tumor was found at- 
tached to the gingiva and the antral lining. 

The pathologic examination showed a granulomatous polyp lined with respiratory 








epithelium infiltrated with inflammatory cells. 
K. H.. t. 







MALIGNANT ORAL TUMORS 


Beitrag zum Problem: Zahniztliche Prothese und Mundhéhlen-Karzinom. 
Schweiz. Monatschr. Zahnh. 66: 1224, 1956. 





F. Gasser. 









The author describes a squamous-cell carcinoma of the mandible in a 76-year-old 
man, In his opinion, this has developed because of an irritation caused by the flange of 
his denture. This case, in connection with similar ones reported before (Spreng, M., 
Gasser, F., and Opikofer, E.: Zahnirztl. Prothese und Mundhélen-Karzinom, Basel, 
1949, Birkhauser Verlag), is used by the author to discuss the possibility of the develop- 
ment of carcinoma from a medicodental point of view, and to point out ways to avoid 
mechanical irritation by prostheses. 








K. H. T. 






ro 
ay 
Ou 


fo 





Editorial 


All Roads Lead To Rome This Summer 


HE twelfth International Dental Congress of the Fédération Dentaire In- 
ternationale will be held in Rome, Sept. 7 to 14, 1957. Not only over the 
oads, but by rail, by boat, and by air dentists will travel to Rome, arriving 
‘rom ali corners of the world. Rome, the beautiful capital of Italy, is a great 
ittraction in itself. The rich memories of history and the well-known treas- 
ives of ancient and modern art create a mysterious fascination that draws 
isitors like a magnet to this Mecea of culture. Those who have seen Rome 
before are always anxious to return to this land of beauty and sun. Those who 
have never been in Rome will be enchanted by the many historical milestones, 
the architectural monuments centuries old and, in contrast, other parts of the 
city so modernistie that they fascinate every visitor. 
As for the Dental Congress, everything is done to make it an event you 
Its purpose is to further the progress and science of den- 


should not miss. 
General meet- 


tistry, as well as the international relations of the profession. 
ings for the diseussion of twenty-five scientific reports will be held in the halls 
of the Palazzo dei Congressi of the E.U.R. The principle subjects include anat- 
omy, histology, and physiology; pathology, histopathology and physiopathol- 


ogy; minor oral surgery and maxillofacial surgery, anesthesiology, and radiol- 
ogy; dento-maxillo-facial orthopedies; affections of the oral cavity and their 
relation to general diseases; dental caries; periodontal disease ; endodonties ; 
prostheses and dental materials; social dentistry; and dental services of the 
There will be clinical and technical demonstrations, films, and 
A scientific exhibit will be a fea- 


Armed Forces. 
television programs of surgical procedures. 
ture, with historieal and educational material which will inelude a complete 
collection of dental publications. The didactic and scientific parts of the ex- 
hibition will be housed in the Palazzo dei Congressi. An industrial exhibit, 
which gives a complete survey of the most recent achievements of dentistry, is 
located in the Palazzo della Scienze. 

Arrangements have been made with the Rome Hotel Association whereby 
rooms are reserved for 6,000 participants of the Congress. Camping sites are 
available in the vicinity for those coming by automobile who desire to camp 
out. There is space for several thousand people. In addition, students’ hostels 
for accommodations at a most reasonable rate are made available. 

Social events are featured. These include a cocktail party in Michelan- 
gelo’s superb cloisters at the Terme di Diocleziano. An evening open-air opera 
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has been arranged at the Basilica di Massenzio, and an evening of ancient 
drama at the Imperial Roman Theater of Ostia Antica. The culminating events 
of the meeting are a banquet and a ball. 

Exeursions have been arranged to enable visitors to see the Roman castles 
and other world-famous sites which include the noble palaces, the Piazza del 
Popolo with the Egyptian Obelisque, the Pantheon, the Coliseum built in the 
first century, arena of gladiatorial contests and Rome’s symbol of eternity. 
You must visit the Piazza St. Petro, the most beautiful square in the world, 
with its gigantic hemispheres, supported by Dorie columns and with pillars 
crowned with 140 statues of saints. It is the majestic ascent to the grandest 
basilica, St. Peters, in the Vatican. 

Two other great events are promised. The Lord Mayor of Rome will re- 
ceive participants of the Congress at a reception to be held at Campidoglio, 
and His Holiness Pope Pius XII has graciously agreed to receive members of 
the Congress in a public audience to be held in the Vatican Palace. 

This meeting will be a great event in the annals of dentistry. Come by 
train, by boat, by automobile, or by airplane, but be sure to make your reser- 
vations before May 31. For further information, apply to the Secretary Gen- 
eral of the Congress, Dr. Pio Lalli, 16 Via Boezio, Rome. 


K. H. T. 











Operative Oral Surgery 


CYSTS AND TUMORS OF THE JAWS 
THEOpOoR BuiuM, D.D.S., M.D., New York, N. Y. 


HE purpose of this article is to give a simple classification of cysts and 
fied of the jaws and to point out some important phases of their treat- 
ment based on my experience in this field. This classification will be presented 
in a general way so as to be of interest to the general dental practitioner, who 
acts in an advisory capacity to his patients, as well as to the oral surgeon, 
who is called upon to serve as consultant and operator alike. I feel certain 
that other practitioners will differ with the thoughts expressed here ; however, 
only the frequent expression of opinions and the exchange of different view- 
points can result in improving our professional abilities and in bettering the 


service to our patients, which must always be our goal. 


Epulides 


[ should like to begin with the diseussion of the epulides, which are en- 
countered quite frequently. The term epulis is derived from the Greek and 
In former years benign and malignant lesions in 


means “‘upon the gum.’ 
such an anatomie position were so designated with an added adjective like 
‘‘fibrous’’ or ‘‘sareomatous.’’ At present only three types of these prolifer- 
ative masses are deseribed, namely, fibrous, vascular, and giant-cell epulides. 
Only the last one requires more radical interference, which includes removal 
of the adjoining teeth (Fig. 1). The correction of irregularities of the ad- 
joining and occluding teeth in the first two is important in preventing recur- 
rence. The pregnancy tumor (angiogranuloma) is grouped with the vascular 
variety. It differs, however, because in the first there is no spreading of the 
adjoining teeth and the alveolar septum remains unchanged (Figs. 2 and 3 
The microscopic picture reveals complete absence of inflammation except 
where ulceration has occurred. Although these tumors may disappear after 
pregnancy, I believe in their early removal because I have seen them spread 
in the maxilla to such an extent that all teeth on that side finally had to be 
removed with the soft tissue mass. The angiogranuloma has also been ob- 
served on the mucous surface of the lip.' 

Read at the Conference of Maxillary and Mandibular Bone held under the auspices of 
The Second District Dental Society and Dental Service of the Brooklyn Veterans Administra- 
tion Hospital, May 4, 1956. 
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B. 


_ Fig. 1.—Photograph and roentgenogram of a giant-cell epulis in the mandible. Its 
origin from the periosteum and periodontai membrane of the first premolar can be easily 
visualized, which necessitates the removal of the mass with the adjoining teeth and bone. 








Fig. 2.—Mirror view of pregnancy tumor (angiogranuloma) situated palatally between the 
two right maxillary premolars. 
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It is interesting to call attention at this time to another descriptive term, 
namely, the parulis, formerly used when speaking of a “gumboil” (subperios- 
teal collection of pus—an abscess), which is located on the side of the gingiva. 


A. 





Fig. 3.—A, Intraoral and bitewing films showing practically the same appearance of the 
alveolar crests as on the left side (B). 


Cysts 

Cysts of dental origin, radicular and follicular, require complete removal 
if they are of small size. In the first type, the offending tooth may be saved 
by root eanal therapy and apical resection. When adjoining teeth are in- 
volved, their vitality can often be maintained by root canal therapy and a 
waiting period during which the cyst decreases in size so that just a small area 
remains, at which time surgical removal and root resection will be performed. 
All such cases must be checked periodically by roentgenograms and pulp 
test?** (Figs. 4, 5, and 6). 

In operating on a large cyst by a radical procedure, where a blood clot 
is very likely to break down, I prefer to fold in the buccal mucoperiosteal 
flap to be held in position with iodoform gauze and one suture inserted at 
each end of the incision to prevent postoperative bleeding. In the conservative 
(Partsch) operation, the same method is employed.*:® In the region of the 
mandibular angle a conservative operation must never be performed, lest the 
lesion be an ameloblastoma which is so frequently encountered in this area. 

Most nondental eysts require radical removal. They include the fissural 
and paradental varieties.’ All the mucous, dermoid, and sebaceous cysts 
which came under my observation necessitated complete surgery. On the 
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A. , ¢. 


Fig. 4.—Large area of bone destruction originating from the right central mandibular 
incisor. Feb. 20, 46 
. Fig. 5.—The same region as in Fig. 4, showing part of a metal instrument broken in 
the root canal and beyond the apical foramen. April 17, 1946. 

Fig. 6.—The same region as in Fig. 4, with root canal therapy completed. A and B, 
May 3, 1946; C, Jan. 14, 1952. 
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other hand, the ranula in most instances is best dealt with by excision of the 
upper part and suturing of the mucosa and the remaining cyst membrane 
borders, creating an accessory cavity on the floor of the mouth which is soon 
obliterated. 

Another type of eyst, the traumatic bone eyst (also called hematocyst), 
must be discussed. Its history and pathology can easily be studied from the 
literature on the subject... Here we are mainly interested in treatment. It 


B. 


Fig. 7.—Traumatic bone cyst in a 17-year-old girl. A, Dec. 12, 1946, and Dec. 24. 1954. 
B, Dee. 12, 1946, and Dec. 24, 1954. (From Blum: ORAL SwureG., ORAL MED., & ORAL PATH., 
September, 1955.) 


is known at present that these cysts heal without any interference® (Figs. 7, 
8, and 9). However, because of the difficulty of diagnosis, a biopsy (suf- 
ficiently large to permit the oral pathologist to make the diagnosis) or a con- 
servative operation consisting of the removal of the outer eyst wall should 
be performed. Of course, no matter how positive the clinical findings may be, 
histologic examination is necessary, as of any tissue removed. Even aspiration 


of the fluid was followed by healing. 
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Benign Tumors 

In discussing the enlargements, which are true tumors, I like to speak 
of three varieties: benign, potentially malignant, and malignant. In the 
benign variety we find the ones of dental origin (the different types of 
odontomas), ineluding the soft odontoma as well as the combination of odon- 
toma and eyst. They all are removed radically. The other benign types are 
fibromas, osteomas, their combinations, angiomas, and lipomas, ete., all of which 
are to be treated by complete surgical removal. Angiomas may be success- 


fully treated by radiation. 





Fig. 9.—Occlusal films of case shown in Feg. 7 A, Dec. 12, 1946; B, Dec. 24, 1954. (From 


Blum: ORAL SurRG., ORAL Mep., & ORAL PatH., September, 1955.) 

In bony enlargements (I am not referring to simple exostoses and torus 
palatinus) of which the etiology is unknown, conservative surgery is indicated ; 
in other words, only enough bone is removed to permit the construction of a 
denture.*® Here, again, it is imperative that a thorough study, including blood 
chemistry, be made so as to avoid errors in diagnosis (for instance, failure to 
recognize Paget’s disease, in which an operation has often been followed by 
sarcoma). 

Similar growths histologically grouped as fibrous dysplasias are seen in 
the jaws of growing children and young adults and are not readily diagnosed 
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Fig. 11. 


Fig. 10.—Ameloblastoma of mandible in a man aged 37 years. Local radical operation. 
Sept. 24, 1930. 

Fig. 11.—A, Intraoral film of case shown in Fig. 10, Sept. 24, 1930. B, Occlusal film of 
case shown in Fig. 10, Sept. 24, 1930. 
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clinically or by means of the roentgenogram. It seems advisable, rather, to 
keep them under observation, expecting the enlargement to slow down and 
stop entirely after puberty or a few years later. Surgical interference tends 


Fig. 132. 


Fig. 13. 
Fig. 12.—A, Extraoral postoperative film of case shown in Fig. 10, taken twenty years 
1950). 3B, Extraoral postoperative film of case shown in Fig. 10, taken 
twenty-five years later (Feb. 10, 1955). 


13.—Ameloblastoma in a 44-year-old woman, involving the 
ndible and requiring resection of that portion of the mandible. 


later (Feb. 17, 
whole width and depth 
April 17, 1941. 


Fig. 
of the ma 


to accelerate the growth and has even led to the loss of half the mandible. 
\ recent article by Lewin," entitled ‘‘Fibrous Dysplasia of the Mandible,’’ 


is reeommended for further study of this subject. 
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Malignant Tumors 

The potentially malignant tumors again can be divided into dental and 
nondental tumors. The first group includes the ameloblastoma found in the 
mandible and maxilla and the combination of ameloblastoma and odontoma, 
of which variety only one case is known to me (it occurred in the maxilla). 
For a long time we had found the ameloblastoma only in the mandible, but 
during the last few years a small number have been discovered in the maxilla, 
This tumor requires radical local surgery (Figs. 10, 11, and 12). The patient 
must be kept under periodie observation; x-ray examinations should be made 
frequently and recurrences may be treated by means of surgery. Advanced 
vases require resection (Fig. 13). 

The nondental potentially malignant neoplasms are the mixed tumors 
ot the salivary gland type to which belong the mucoepidermoid tumors. 
Their removal is a radical procedure, which must include the overlying mucosa 
since the adherent capsule so frequently has, on microscopic examination, 
been found invaded by tumor cells. Cauterization of the tumor bed is 
indicated’? (Fig. 14). 


14.—Microphotograph of a mixed tumor showing tumor nests in the capsule at A and B. 


The last and most important are the malignant neoplasms. They grow 
‘‘without rhyme or reason.’’ If they are small and without lymph node in- 
volvement, they can be removed by the oral surgeon; others must be referred 
to the tumor surgeon, preferably the one who combines surgery and radiation 
in his specialty. If the dentist or oral surgeon is certain of his clinical diag- 
nosis, the patient should be referred to the specialist without a biopsy being 
performed, since the specialists prefer doing the biopsy themselves; thus, 
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we avoid subjecting the patient to the same procedure twice. While on 
the subject of biopsy, I cannot refrain from mentioning another point: If 
the clinician has reached a definite impression that he is dealing with a malig- 
nant lesion, he must not be influenced in his viewpoint by one or two biopsies. 
[ reeall two eases in which only the third biopsy confirmed the clinical findings. 
It may be said that if the biopsy had been taken correctly the first time this 
would not have happened, but such an observation does not change the 









thought expressed above. 





Conclusion 





The above remarks may appear to some as if they were final. Of course, 
they are not, and we understand that our knowledge is, and must necessarily 
be, in a fluid state, depending on progress in the many fields which influence 
our interpretation of findings and, with it, diagnosis and treatment. We de- 
pend on the medical and chemical laboratories and x-rays, as well as specialists 
in radiation therapy and others who study these different fields. 

While looking to the future we naturally must not neglect the present 
and our obligations to our patients. The fields of medicine and dentistry are 
today so vast that it is impossible to be familiar with all their specialties. 
Therefore, cooperation with all the many doctors is of paramount importance. 
This includes the general medical and dental practitioners, as well as the 
specialists of both professions, whenever indicated. The results of such co- 
operation will undoubtedly benefit our patients. There are practitioners who 
feel that asking or advising a consultation belittles the doctor in the eyes of 
the patient. I believe much more that this would be the ease if the patient 
were the first to ask for a consultation. Let us cooperate !** 
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NONSPECIFIC PATHOLOGY INVOLVING BODY AND MAJOR 
PORTION OF MANDIBULAR RAMUS 


Report of a Case 


Harry J. Fretp, D.D.S.,* aANp ALFRED A. ACKERMAN, A.B., B.Sc., D.D.S.,** 
NewakK, N. J. 


HE case of H. R., a 40-year-old woman, is presented to illustrate the neces- 

sity for routine roentgen and clinical follow-up examinations of all cases of 
oral lesions. 

The patient presented a slight swelling of the tissues along the left side of 
the face. She had visited her dentist recently because of a bad taste in her 
mouth. He had inserted a probe into a mucosal opening for quite a distance. 

Three molars had been removed on the left side during the past fifteen 
vears. The third molar had been only partly erupted; the patient recalled 
several acute gingival swellings related to it. 

Examination.—The oral mucosa of the ascending ramus on the left side 
presented a bluish appearance. Neither the internal and external oblique lines 
of the retromolar triangle nor the anterior border of the ramus could be pal- 
pated. The area anterior to the first molar region seemed somewhat fluctuant. 

Roentgen study of the left mandible revealed an osteolytie defect extending 
to the inferior alveolar canal and superiorly toward the base of the coronoid 
process. The area between the coronoid process, the condylar head, and the 
posterior border of the mandible had not been involved, but the mandibular 
sulcus was included by the growth (Fig. 1). Roentgen study of the right side 
of the mandible showed no abnormalities. 

The family history, general physical findings, and laboratory exami- 
nation were essentially negative. 

Treatment and Course.—On Dee. 9, 1942, the growth was excised under 
6 ¢.c. of 2 per cent procaine hydrochloride with Adrenalin, which was deposited 
at the mandibular foramen and several sites selected for infiltration. A 2-ineh 
vertical incision was made from the medial border of the coronoid process 
down to the buccal aspect of the molar region, After retraction of the soft 
tissues, a window was cut by means of rongeur forceps, sharp chisels, and 
large round surgical burrs. The tissue was greatly separated on all sides 


and removed in sections. The inferior alveolar vessels could be seen clearly 


*Consulting Oral Surgeon, Newark Beth Israel Hospital. 
**Chief, Oral Surgery Department, Newark Beth Israel Hospital, 
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upon removal of the dependent portion of the tissue. The cavity was kept 


open for six weeks with large iodoform dressings. The report from the Armed 


Forces Institute of Pathology follows: 
Sections reveal a cyst with a well-defined stratified squamous epithelial lining 
surrounded by a rather dense fibrous capsule composed of both collagenous and 
elastic fibers. A moderate chronic inflammatory exudate is contained in the capsule. 
Stratified muscle fibers, necrotic bone, and some newly formed osteoid are peripheral 
to the capsule. 


Diagnosis: Follicular cyst. 


Roentgenogram of left mandible showing extent of cyst before surgery. Dec. 7, 1942. 

The patient seemed to make a complete recovery. A roentgenogram 
taken one year after the operation showed complete repair (Fig. 2). On Dee. 
20, 1944, however, a roentgenographie checkup revealed definite recurrence 
(Fig. 3). The cyst was excised again, with a variance in technique which in- 
cluded invagination of the buceal flap by external skin sutures in an attempt 


to keep the cavity open for as long a period as possible. The tissue was again 
sent to the Armed Forces Institute of Pathology, which made the following 


report: 
Sections reveal a cystic mass composed of a dense connective tissue capsule lined 
only in one small area by stratified squamous epithelium. In a few areas in the 
capsule the fibroblasts arrange themselves in a palisading fashion. A moderate 
amount of inflammatory cells is present. 


Diagnosis: Residual cyst of mandible (Figs. 4 and 5). 

Complete osseous repair was noted in January, 1946 (Fig. 6), but on 
Jan. 15, 1947, a new roentgenogram showed a sharp, localized, circumscribed 
recurrence (Fig. 7). This time it was reasoned that there were probably 
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Fig. 3. 


Fig. 2.—Roentgenogram taken Dec. 9, 1943, shows apparent healing after one year. 
Fig. 3.—Roentgenogram taken Dec. 20, 1944, shows recurrence of cyst. 
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Fig. 4. 


a 


Fig. 5. 


Fig. 4.—Low-power photomicrograph of cyst membrane. 
Fig. 5.—High-power photomicrograph of specimen in Fig. 4. 
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Fig. 7. 


Fig. 6.—Roentgenogram taken Jan, 12, 1946, showing apparent healing following second 
operation, 
Fig. 7.—Roentgenogram taken Jan. 15, 1947, showing second recurrence. 
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strands of tissue which had invaded the lingual tissues, and it was decided 
to concentrate upon this area with the electrocautery following enucleation. 
The biopsy tissue was sent, for the third time, to the Armed Forces Institute of 
Pathology and their report stated: ‘‘The pathology is nonspecific, merely 
showing a cyst wall.” Both Drs. Dart and Bernier, of the Armed Forces Insti- 
tute of Pathology, found the case extremely interesting and thought that it 
should be recorded in the literature. Their feeling was that a photomicrograph 
would not be of any particular value, since the pathology was nonspecific, 
merely showing a cyst wall. 

Roentgen examination made in January, 1952, five years after the third 


operation, showed no recurrence (Fig. 8). 


Fig. 8.—Roentgenogram taken Jan. 15, 1952, showing five-year cure. 


Conclusions 
A diagnosis of cyst does not preclude the possibility that the lesion may 
recur or later change to a tumor. Regular follow-up examinations for a 
number of years are therefore recommended. 
This case also illustrates the necessity of removing the entire follicular 
sac, usually present when a partially erupted or completely impacted third 
molar is removed, or the entire membrane when a cyst is enucleated. 
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HEAD INJURY WITH FRACTURE OF THE MANDIBLE* 


JamES L. BrabLey, D.D.S., M.S.D., M.Sc., SPRINGFIELD, ILL., AND 
STANLEY JAKUBS, D.D.S.,** Great Lakes, ILL. 


RACTURES of the facial bones associated with head injury often present 
problems in treatment. In the case presented in this article the fracture 
of the mandible was secondary to the neurological injuries and required the 
assistance of the surgical, medical, and neurosurgical services, as well as the 


oral surgery service. 
Case Report 


On June 20, 1954, J. A., a 22-year-old man, was admitted to the United States Naval 
Hospital, Great Lakes, Illinois, with a diagnosis of cerebral contusion. 


History of Present Illness——On June 5, 1954, the patient was involved in an auto- 
mobile accident. He was rendered unconscious and was taken to the Minneapolis City 
Hospital. On arrival he was in a state of coma. He had sustained a severe head injury 
in addition to other fractures, multiple lacerations, and contusions about the face. An 
emergency tracheotomy was performed and Aureomycin therapy was started, He re- 
mained in a state of coma. On the third day following injury he began to improve 
slightly and responded to painful stimulation. On the fourth hospital day he developed 
a profuse diarrhea and was averaging from thirty to forty large liquid stools per day. 
The antibiotic therapy was discontinued when the diarrhea persisted; a slight improve- 
ment followed. The patient showed marked temperature fluctuations, varying from 99.6° 
to 105.0° F. He had hyperpnea varying from 30 to 40 respirations per minute, and his 
pulse had ranged from 110 to 140 per minute. By June 19, 1954, it was felt that the pa- 
tient’s condition had improved sufficiently to permit his transfer to the United States 
Naval Hospital in Great Lakes, Illinois, for further treatment. 


Examination Findings.—Clinical and radiologic examinations revealed the following: 
There was a fracture of the inner rim of the right clavicle with slight inferior displace- 
ment of the distal fragment. There were comminuted fractures of the approximate base 
of the first metatarsal bone in the left foot, with dislocation of the first, second, third, 
and fourth metatarsals laterally, The skull and mandible showed a fracture of the mid- 
portion of the right ramus of the mandible with marked displacement of the posterior 
fragment (Fig. 1); there were also compound comminuted fractures of the nasal bones. 
Multiple lacerations and contusions, in varying stages of healing, were in evidence; these 
were especially pronounced about the face. 


General Physical Findings.—Physical examination disclosed a well-developed, mod- 
erately obese, 22-year-old Caucasian man. He was in a light stupor and appeared acutely 
and critically ill, He could be roused by painful stimulation and was able to follow an 
occasional simple command. His vital signs revealed a temperature of 105.2° F., a blood 


*The opinions or assertions contained herein are the private ones of the writers and are 
not to be construed as official or reflecting the views of the Navy Department or the Naval 


Service at large. 
**Commander, (DC) USN, United States Naval Hospital, Great Lakes, Illinois. 
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pressure of 130/70, and a pulse of 110 with a definite pulsus paradoxus which was apparent 
in all arteries of the upper and lower extremities. The patient’s respirations were mod- 
erately obstructive in character, with a markedly increased duration of the expiration 
phase; the rate varied from 35 to 40 per minute. The patient was unable to open his 
mouth more than 1 em, A recent tracheotomy scar, not completely closed, was present. 
There was a healing laceration over the bridge of the right side of the nose, as well as 
multiple healing abrasions of the extremities. The right foot was markedly swollen and 
exhibited marked crepitation on slight passive movement. The right pupil was slightly 
dilated as compared to the left. The remainder of the physical examination was negative. 


Laboratory Examination.—Routine laboratory studies were as follows: Urine ex- 
aminations revealed many leukocytes and rare hyaline casts; the specific gravity was 1.009, 
and there was a slight trace of albumin. The cardiolipin test was negative. Examination 
of the blood showed 9,200 leukocytes and a normal differential. Erythrocytes numbered 
3,300,000 with a hemoglobin of 11.6 Gm. The bleeding and clotting times were normal. 
Blood urea nitrogen was 11 mg. per cent; fasting sugar, 100 mg. per cent; chlorides, 585 
mg. per cent; carbon dioxide, 56 volumes per cent; and serum potassium, 4.4 meq. per liter. 
Spinal fluid studies showed a pressure of 200 mm. of water; the fluid was nonpathologically 
pigmented, and the cell count showed thirteen cells (four polymorphonuclear leukocytes 
and nine lymphocytes). The spinal fluid protein was 32 mg. per cent and the spinal fluid 
sugar was 70 mg. per cent. Stool culture showed many gram-positive cocci and, in ad- 


dition, organisms resembling Proteus vulgaris. 


Fig. 1.—Posteroanterior roentgenogram showing a displacement of the ramus of the mandible. 


Treatment and Course.—The patient’s course in his first few days of hospitalization 
was characterized by intermittent high fever and a persistent diarrhea of thirty-five to 
forty loose stools of large volume per day. The patient’s electrolyte balance remained 
within normal limits. On the second day of hospitalization the patient developed an ileus 
with marked distention of the abdomen and generalized abdominal tenderness with hyper- 
active bowel sounds. The patient was seen in consultation with the medical service. 
It was the opinion then that the patient had developed an ulceromembranous staphylo- 
coccic enterocolitis and that this condition was the result of Aureomycin-penicillin therapy 








472 BRADLEY AND JAKUBS 0. S., 0. M., & O. P. 
v4) May, 1957 





Fig. 2.—Posteroanterior roentgenogram showing the wire sutures in place and the fracture 
reduced. 





Fig. 3.—Lateral oblique roentgenogram showing the interosseous wires in position. 
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causing a suppression of the normal intestinal flora and replacement by Proteus vulgaris 
and Staphylococcus aureus organisms. The diarrhea was unresponsive to paregorie and tinc- 
It was brought under control after several days of therapy with intra- 
venous fluids, Sulfasuxidine, Lactinex, and erythromycin. On June 26, 1954, the patient’s 
level of consciousness suddenly deteriorated and he developed a fixed right pupil. Because 
On June 27, 


ture of opium. 


of this, it was felt that the patient conceivably had a subdural hematoma. 
1954, the neurosurgical service made bilateral burr holes in the skull; there was no evi- 
dence of a subdural clot, but one area of the brain showed evidence of being contused. 
He was returned to the ward in fair condition. Following this surgery, the patient’s level 
of consciousness improved and his diarrhea remained under effective control, On July 2, 
1954, the patient was premedicated with 100 mg. of Demerol and 1/120 gr. of scopolamine 
He was prepared and draped in the usual manner and, under 


and was sent to surgery. 
a tracheotomy was performed. The patient 


2 per cent procaine infiltration anesthesia, 


was then redraped and, under Pentothal sodium-nitrous oxide-oxygen endotracheal anes- 
thesia, maxillary and mandibular arch bars were adapted and retained in position with 


0.020 stainless steel ligature wire. The patient was again redraped and, under the same 


anesthesia, an incision about 5 em. in length was made through the skin anterior to and 


under the angle of the mandible on the right side. The fracture site and fragments were 


g 
exposed by blunt dissection and the fibrous, calloused, overriding fracture ends were 


cleared with suitable curettes. Two holes were drilled in each fragment about 1 em. from 


the free ends, the mandible was repositioned to continuity, and the fracture was reduced 


and held by means of transosseous wiring (Figs. 2 and 3). The wound was closed in layers 


and was protected with a pressure dressing. The maxillary and mandibular teeth were 


placed into ocelusion and retained by use of elastic bands (Fig. 4). The patient was re- 


turned to the neurosurgical ward in good condition. He was seen postoperatively daily. 





Fig. 4.—Photograph showing the teeth held in occlusion, with arch bars and elastic traction. 
1954, the tracheotomy tube was changed; the patient’s condition was consider- 
The blood pressure was 116/74, the 
Fluids were administered 


On July 6, 
ably improved, and he was taken off the critical list. 
temperature was 100.2° F., and the pulse was 104 per minute. 
The tracheotomy tube was retained in’ anticipation of con- 
templated orthopedic surgery. The orthopedic service, however, decided against such 
surgery and the tracheotomy tube was removed on July 13, 1954. A slight edema was 
noticed above the incision line of the right side on July 25, 1954. <A point in the line 
of incision was entered with a dull probe and about 1 to 2 ¢.c. of purulent material was 
A bacteriologic report on smear, culture, and sensitivity tests was requested, 


along with a liquid diet. 


obtained. 
Gantrisin, 1 Gm. four times a day, and procaine penicillin, 300,000 units twice a day, 
Such medication was continued along with daily irrigations of the extra- 
The patient continued to improve; his rationale was 
On Aug. 10, 1954, the intermax- 


were prescribed, 
oral fistula with a penicillin solution. 
greatly increased; he was cheerful and quite talkative. 
illary fixation appliance was removed. 

The patient at this time was able to be up and about the ward, He had shown 
gradual improvement in his level of consciousness and a slow return of memory. The 
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patient was seen by the clinical psychologist for evaluation and the results of the examina- 
tion were as follows: There was definite evidence of impaired memory and judgment. 
This was more evident in the performance area. There appeared to be a considerable loss 
in the verbal area as well. He had attained a full-scale I.Q. of 86 on the Wechsler- 
Bellevue test. This could place him within the full normal range of intelligence. This 
ratio of intelligence was not believed to be an equitable assessment of his present function- 
ing, but it was felt that he would show a continued improvement in his intellectual status. 


On Aug. 30, 1954, the diagnosis was changed, by reason of a sequela, to en- 
cephalopathy manifested by moderate intellectual impairment and euphoria due to con- 
tusion of the brain. In a review of the finding, the Physical Evaluation Board recom- 


mended that the patient be discharged on Nov. 30, 1954. 


Conclusions 
This case report indicates the importance of teamwork and coordinated 
treatment in the management of oral surgery problems associated with severe 
injuries. These are secondary to other critical injuries, and management must 
be deferred until the general condition of the patient permits such treatment. 
The problems encountered in this case included (1) a long delay in the 
reduction of a compound fracture of the mandible, (2) severe intracranial 
injury, (3) a superimposed intestinal infection due to a change in the flora 
because of antibiotic therapy, and (4) a postoperative infection after re- 


duction. 
The final result was good and, after occlusal equilibration, there was no 
remarkable discrepancy in masticatory function. 














AMPUTATION NEUROMA 
Sampson S. Hecut, D.D.S.,* New York, N. Y. 


MPUTATION or ‘‘stump’’ neuroma, a synonym favored by Boyd,’ is a 
A term used to describe a benign lesion found about cut, divided, or trauma- 
tized peripheral nerves. Anderson,® Cahn,'* and Colby*®® refer to this lesion 
as a ‘‘traumatiec neuroma.’’ Brown™ and Ewing’ refer to it as ‘‘false 
neuroma.’’ The lesion is not a true tumor, since there is no overgrowth of 
nerve tissue.” * 7 1, 1214 18,20 Jt ig composed of a tangled mass of localized 


nerve elements, embedded in connective tissue, devoid of a specific function.* 


Etiology.—The etiology is generally sectioning or injury of a peripheral 
nerve elements, embedded in connective tissue, devoid of a specific function.’ 
amputation neuromas are generally found in the mandible, and are usually 
associated with past surgical procedures, such as surgical interference in the 
mental region, resection of the mandible when the nerve is severed, post- 
operative to poor reduction of mandibular fractures, and avulsion of the nerve 
for the treatment of tie douloureux.*> * 1 1% 14 Green’ reported a case of 
amputation neuroma following the excision of a neuroma of unknown origin 
that had been excised from the mental region. 


Symptomatology.—Neuralgia, causalgia and radiating pain,* * % 1 1% ™ 15 
paresthesia,* *°7* and tenderness in the sear tissue in the areas of peripheral 
nerves are frequent indications of amputation neuroma. There may be sub- 
eutaneous nodular formation in the alveolar mucosa in the vicinity of a major 
nerve foramen. If the denture wearer suffers extreme pain under the denture 
in the area of a peripheral nerve, especially if there has been a history of 
surgical interference, the mucosa should be examined thoroughly to rule out 
the possibility of the presence of an amputation neuroma. 


Roentgenographic Examination.—If the amputation neuroma occurs in 
the soft tissue outside the bone, the x-ray pictures will not show any bony 
defect. If the neuroma develops in the bony foramen or in the bone, then 
secondary bone resorption may be seen in the x-ray pictures.° 

Pathogenesis.— When a peripheral nerve is cut or divided and the gap is 
too wide to be bridged by repair, both ends of the nerve retract and undergo 
degeneration. The distal or peripheral ends of the nerve degenerate com- 
pletely, while the proximal end of the nerve, the end closest to the spinal 


, *Diplomate, New York State Board of Oral Surgery; Dental Chief, Department of Correc- 
tion, New York City. 
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cord, retracts along the axons for the distance of one or two nodes of Ran- 
vier.'* 1% 2° Following the degeneration of the nerve elements of the proxi- 
mal end, repair or regeneration sets in; the axons, the cells of the sheath of 
Schwann, the endoneurium, and the perineurium proliferate and grow into the 
injured area to mix with the healing granulation tissue which ultimately forms 
into sear tissue. Clinically, the nerve tissue changes from a glistening white 
to a dull gray. This bulbous mass finally consists of nerve elements embedded 
in an overgrowth of fibrous connective tissue. The microscopie¢ cross sections 
reveal bundles of nerve fibrils arranged in irregular whorls and small packets 
embedded in a mature fibrous connective tissue stroma. 


Treatment.—Surgical excision of the neuroma is the procedure of 
choice." 1° The surgical excision should inelude all the neuroma and some 
of the surrounding tissue. Green’ avulsed a part of the nerve and enlarged 
the mental foramen to accommodate the bulbous expansion of the nerve that 
was certain to follow. Cahn™ suggested that a sterile wooden plug be placed 
in the mental foramen following avulsion of a part of the nerve. Bernier” 
and Cahn" suggest the use of absolute aleohol where the surgical approach 
is difficult. In the case to be presented, the stump was cauterized with phenol 
to allay further proliferation. Paresthesia, if not present at the time of 
surgery, is certain to follow postoperatively and the patient should be in- 
formed about the symptoms. Amputation neuromas are known to recur, 


Case Report 


The patient was a 63-year-old white man, a veteran on leave from one of the Govern- 
ment tuberculosis sanatoriums. He was referred by his dentist in December, 1953, be- 
cause of a painless swelling on his chin and an elliptical mass in the right mandibular 
mental vestibular region. 

Mode of Onset.—One week prior to the examination, the patient began to experience 
a painless swelling on the right side of his chin. The swelling increased in size during 
the week. He stressed the fact that at no time did he experience pain. 

Past Dental History.—At the age of 16, he had a badly infected right mandibular 
six-year molar extracted. He subsequently developed an infection that required intraoral 
and extraoral incisions. Years later he had the edentulous space restored with a three- 
piece fixed bridge. 

Past Medical History.—The patient, a plethoriec person, had developed tuberculosis 
while in the Armed Forces during World War I. He had been treated for many years, 
and his tubercular condition had been arrested. Two years previous to this visit, he had 
developed polycythemia vera. Before coming to my office, he had consulted his medical 
adviser concerning his oral condition, and was informed that he could have the necessary 
oral surgical procedures carried out. He brought with him the following blood report: 
hemoglobin 14.1 Gm. (90 per cent); red cells 6,250,000; white cells 13,650; differential 
count—polys segmented 68 per cent, band 18 per cent, basophils 2 per cent, lymphocytes 
6 per cent, monocytes 4 per cent, hematocrit 56 per cent, blood sugar 108 mg. per 100 c¢.e. 

Extraoral Examination._—The patient was a ruddy-faced, thin man who looked well 
for his age. He had a racking type of expectorative cough. He had a round swelling 
on the right side of his chin that extended from the midline to the angle of the mouth. 
The overlying skin was normal in color. A horizontal scar was present approximately 1 
em. below the border of the mandible in the mental region. The sear was fixed to the lower 


horder of the mandible. 
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Oral Examination.—The oral hygiene was good. The patient had a three-unit fixed 
bridge, with gold crowns covering the second premolar and second molar teeth. Retraction 
of the cheek showed a fusiform swelling that raised the vestibular gutter. It extended 
from the second molar to the canine region. A yellowish fluctuant fluid was discernible 
underneath the thin overlying membrane. 

Roentgenographic Report.—The intraoral films revealed caries under the crown of the 
second premolar tooth, with loss of lamina dura and thickening of the periodontal mem- 
brane. A radiolucent peripheral area extended down toward the mental foramen. 


Clinical Diagnosis.—Alveolar abscess. 





Fig. 1.—Photomicrograph of portions of the amputation neuroma, demonstrating the 
fibrous connective tissue stroma with collagen arranged in irregular whorls and small packets; 
seeded throughout are many cross sections of myelinated nerve bundles. 


Operative Procedure.—The right side of the mandible was anesthetized with a 2 
per cent procaine solution with 1:100,000 epinephrine anesthetizing the inferior alveolar, 
lingual, and buccinator nerves. The fixed bridge was removed and the second molar was 
extracted. Frank pus was evacuated through the socket. A smear and culture were 
taken for examination. A vertical incision was made between the second premolar and 
second molar, care being taken not to injure the mental nerve. The lips of the incision 
were distended with a hemostat. An iodoform drain was inserted into the wound. The 
patient was given 300,000 units of procaine penicillin intramuscularly. 
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The bacteriologie report was negative for tuberculosis bacilli. 


Postoperative Progress.—The patient was seen postoperatively for nine days, and 
was given 300,000 units of penicillin daily. Copious pus was present during all the 
dressings. On the tenth postoperative day, a decision was made to do a surgical ex- 
ploration. Intraoral and lateral oblique x-ray films were taken. They did not reveal any- 
thing. The right side of the mandible was blocked with a solution of Novocain. Incisions 
were made and a flap was retracted. The socket was devoid of blood. In the submucosa, 
a hemorrhagic mass of fibrous scar tissue was encountered. It extended from the buccal 
alveolar bone to a point on the lower border of the mandible corresponding to the point 
of attachment of the external scar. The absence of the sheen-cord-like mental nerve was 
noted. This mass of tissue was excised down to the mental foramen. There was con- 
siderable bleeding, which was brought under control by means of compresses of thrombo- 
plastin and very hot water applied with pressure. The nerve stump at the foramen was 
treated with phenol followed by alcohol. The rest of the wound was closed with three 
000 black silk interrupted sutures. An iodoform wick was inserted between two of the 
sutures to allow for drainage. 

Postoperative Progress.—The patient was given 300,000 units of procaine penicillin 
daily for six days. The wound was irrigated and the iodoform dressing was changed 
every other day. He developed paresthesia of the lip, with a large desquamative loss of 
the epithelium on the vermillion border of the lip. This lesion healed very slowly. On 
the sixth postoperative day, he had extreme cranial pressure and, because of past ex- 
perience, he went to his hematologist for a phlebotomy, which gave him relief. He was 
discharged on March 25, three months after the initial operation. 

Pathologist’s* Report.—The section revealed an edematous mature fibrous connective 
tissue stroma: with collagen arranged in irregular whorls and small packets. Seeded 
throughout were many cross sections of myelinated nerve bundles. Vascularity was promi- 
nent and sporadic infiltration of lymphocytes could be seen at a few sites. 


Pathologic diagnosis: Amputation neuroma (Fig. 1). 


Summary 


A ease of amputation neuroma has been presented. This case occurred 
in a patient who had surgical intervention in the mental region when he was 
15 years of age. Forty-eight years later he developed an alveolar abscess in 
the same area, which invaded the environmental tissues. Removal of the 
offending tooth and subsequent excision of a conglomerate mass of tissue 
from the mental region pathologically proved this to be an amputation 


neuroma. 
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INTRAORAL OPEN REDUCTION 


Report of a Case 


Wiuuram P. Buck, D.M.D.,* BreMincHam, ALA, 


HEN a mandibular fracture involves the tooth-bearing segment, a ques- 

tion may arise concerning the advisability of removing or retaining the 
tooth or teeth involved in the fracture line. 

When the teeth and their supporting structures are healthy previous to 
fracture and the retention of these teeth is necessary to prevent displacement, 
they may be retained if supportive antibiotic treatment is instituted to prevent 
infection. The teeth may be removed, if necessary, after healing of the fracture. 
The patient should be observed closely and if at any time during fracture 
healing, infection develops, the teeth must be extracted promptly. 

If, on the other hand, acute or chronic infection of the teeth is present 


prior to fracture, it may be necessary to remove them, regardless of their 
mechanical value in preventing displacement in order to allow normal healing 
of bone. In selected cases, a transosseous wire may be placed intraorally in 
the buceal cortical plate of the extraction sites to prevent displacement after 
reduction. Intraoral open reduction and wiring fixation thus would eliminate 
the risks of a general anesthetic, prevent an operation involving hospitalization, 


and eliminate dermal searring. 

The intraoral approach should be used only in well-selected cases; it is not 
intended to replace the extraoral method. It is used as an adjunct to inter- 
maxillary wiring where teeth in the fracture line have to be sacrificed and the 
resulting displacement cannot be corrected with intermaxillary fixation alone. 
The transosseous wire is placed in the buceal cortical plate and is removed 
after fracture healing. 

The following is a case report of treatment of a fracture of the mandible 
involving an impacted mandibular left third molar. The first and second molars 
were deeply carious and there was radiographic evidence of periapical pathology. 
It was necessary to remove all three molars. The distal fragment thus beeame 
displaced by the pull of the elevator muscles. 


Case Report 


A 17-year-old Negro boy was first seen on the night of Jan. 11, 1956, in the Hillman 
Emergency Clinic of the University Hospital in Birmingham, Alabama, with the complaint 
*Formerly a resident in the Department of Oral Surgery, University of Alabama School 
of Dentistry, and the University Hospital, Birmingham, Alabama. 
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Fig. 1.—Preoperative roentgenogram demonstrating fracture. 





Fig. 2.—Postoperative roentgenogram demonstrating transosseous wire and arch bar 
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Fig. 3.—Roentgenogram demonstrating healed fracture site with transosseous wire present. 


Fig. 4.—Roentgenogram after removal of transosseous wire. 
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of pain in the left lower jaw. The present illness began approximately two hours pre- 
viously when the boy fell from a moving truck. 

The past medical history was negative. 

Physical examination revealed two small abrasions on the lower left face. 
Only a small portion of the crown of the 


Intraoral 
examination revealed a number of carious teeth. 
The mandibular second molar was also extensively de- 
Mobility of the left body of the mandible was 
Anesthesia of the area supplied by the 


mandibular first molar remained. 
eayed, and the thrid molar was impacted. 
evident to palpation. The ocelusion was poor. 
mental branch of the inferior alveolar nerve was noted. 

The remainder of the physical examination was negative. 

Left lateral jaw roentgenograms demonstrated a fracture of the left body of the 
mandible involving the unerupted third molar. There was a large radiolucent area associated 
with the apices of the first molar (Fig. 1). 

The patient was given 3,000 units of tetanus antitoxin and 0.5 ¢.c. tetanus toxoid. 
local anesthesia in the dental clinic, Erich arch bars were placed and the mandibular left 
Since the distal segment of the fracture was displaced superiorly 


Under 


molars were extracted. 
and anteriorly after the extractions, a small hole was made in each fragment at the fracture 
The hole was drilled in the buccal cortical plate with a No. 6 round burr. A 24- 
The fracture was manually reduced and fixed in 
good position by tightening the wire (Fig. 2). The mucosa was approximated and closed 
with 000 black silk sutures. Intermaxillary elastics were placed and a good occlusal relation- 
ship was obtained immediately. The patient was given 600,000 units of procaine penicillin, 
codeine, and aspirin for pain and was dismissed from the clinic. 

The intermaxillary elastics were replaced with stain- 
edema and no 


site. 
gauge stainless steel wire was inserted. 


The following morning he returned. 
less steel wires to immobolize the fracture completely. There was minimal 
fever. Antibiotics were continued for another forty-eight hours. 

The intermaxillary wires were removed on Feb. 17, 1956, approximately one month 
after the operation, and the arch bars were removed a few days later. 

The transosseous wire was removed on May 28, 1956, approximately four and one-half 


months after operation (Figs. 3 and 4). 


Summary 
A case in which there were teeth in the line of fracture has been presented. 
Sacrificing these teeth produced displacement which was easily handled with 
intraoral open reduction and intermaxillary wiring. 
The transosseous wire was removed after healing to prevent irritation by 
a partial denture. 


1715 llru Ave., 8., Suire G. 





Periodontia 


FORCE DISTRIBUTION IN SPLINTED ANTERIOR TEETH 
LAWRENCE A. WEINBERG, A.B., D.D.S., BRooKtyNn, N. Y. 


T PRESENT there is a trend toward multiple splinting of periodontally in- 

volved teeth and full crown coverage. It is widely recognized that splint- 

ing one tooth to the other usually helps resist the physiologic forces of masticatory 

funetion. It should be pointed out that indiscriminate splinting without the 
application of basic biomechanical factors may do more harm than good. 

It is the purpose of this article to indicate some of these basic biomechan- 

ical factors in a visualized manner. The analysis of these factors was worked 


out in consultation with a mechanical engineer.* 


Anterior Alveoloclasia 


When a case of horizontal alveoloclasia of the maxillary anterior teeth is 
presented, multiple splinting may be suggested as part of the therapy. Several 
factors must be considered before splinting is instituted. The possibility of a 
mouth habit as an etiological agent in the original periodontal disease affects 
the prognosis of the restoration. The teeth should be shortened as much as 
possible to shorten the lever arms of force. The incisal guidance created by 
the vertical overbite should be reduced in accordance with established prin- 
ciples of occlusal equilibration.'~® 

Temporary splinting, such as with wire and fast-setting acrylic, can be 
utilized to immobilize the teeth while periodontal treatment is instituted. 
When this treatment has been completed permanent splinting can be initiated. 


Factors in Diagnosis 


Occlusal foree (O) on an upper anterior tooth causes it to rotate labially 
(R) about the fulerum which is located in the area of the apical third (Fig. 1). 
When there is alveolar bone loss, the lever arm is longer. In this ease, the re- 
maining weak periodontal support must tolerate more stress than if the normal 
alveolar height were present. 

Straight Arch Form.—Multiple splinting in general helps to reduce the 
stress of a tooth when occlusal pressure is applied to it. This is made possible 


*R. A. Weinberg, B.M.E. 
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Fig. 1.—Occlusal force (O) on an upper anterior tooth causes it to rotate labially (R) about 
the fulcrum which is located in the area of the apical third. 


STRAIGHT ARCH SPLINT 





Fig. 2.—Simultaneous occlusal pressure on a_ straight arch splint can cause the 
whole splint to rotate (R) about the center of rotation (CC) passing through the area of 
the apical third of the teeth. The force on each tooth in the splint is quite similar to 
that created by the occlusal pressure on an unsplinted tooth (Fig. 1). 
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by the foree being distributed to the other teeth in the splint. In the ease of 
a straight arch form, when each splinted tooth simultaneously receives an 
occlusal load the splint does not appreciably help reduce the stress. 

Simultaneous occlusal pressure on a straight arch splint can cause the 
whole splint to rotate (R) about the center of rotation (CC), passing through 
the area of the apieal third of the teeth (Fig. 2). The force on each tooth in 
the splint is quite similar to that created by the occlusal pressure on an un- 
splinted tooth (Fig. 1). The important factor to remember is that when occlusal 
pressure is applied to one area of the splint, the force is distributed to all the 
remaining teeth in the splint. In other words, the splint does help distribute 
the stress when the occlusal force is applied to one area of the splint. However, 
the effect of occlusal pressure applied over the entire splint is almost as 
damaging as if there were no splint. 


HORIZONTAL ROTATION 





LABIAL 


LINGUAL 


Fig. 3.—Horizontal rotational component. When occlusal pressure is applied to the 
canine (A) the splint helps protect this tooth by force distribution to the remaining teeth. 
The resulting movement has vertical and horizontal components. The splint will tend to 
rotate horizontally (parallel to the plane of occlusion) about the fulcrum (F') which is located 
near the midline. The opposite canine will have a lingual pressure applied to its sup- 
porting bone. The remaining teeth will distribute a labial or lingual pressure, according 
to which side of the fulcrum they are located, as indicated. 


Horizontal and Vertical Rotational Components 

When occlusal pressure is applied to the eanine (A, Fig. 3), the splint 
helps protect this tooth by foree distribution to the remaining teeth. The 
resultant movement has vertical and horizontal components. The splint will tend 
to rotate horizontally (parallel to the plane of occlusion) about the fulerum (F), 
which is located near the midline. The opposite canine will have a lingual 
pressure applied to its supporting bone (Fig. 3). The remaining teeth will 
distribute a labial or lingual pressure, depending on which side of the fulerum 
they are located, as in Fig. 3. 
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The quantity of force to each individual tooth in the splint is related to 
its distance from the fulerum. The closer the tooth is to the fulcrum, the less 
force is applied to its periodontal support. The variations in each case pre- 
clude the exact pin-point location of the fulerum. The approximate location 
of the fulcrum is all that is necessary for our purposes. 

Vertical Rotational Component.—The vertical rotational component (per- 
pendicular to the plane of occlusion) will tend to compress the canine apically 
in its socket. Sinee all the teeth are splinted together, the splint will rotate 
about the center of rotation located near the central incisors. The opposite 
canine, lateral incisor, and central incisor will have an incisal foree exerted on 
them, whereas the eanine, lateral incisor, and central incisor on the side of the 
foree application will have compression exerted toward the apex of each tooth 
(Fig. 4). 


VERTICAL ROTATION 





0 


Fig. 4.—Vertical rotational component. The vertical rotational component (perpen- 
dicular to the plane of occlusion) will tend to compress the canine apically. The splint will 
tend to rotate about the center of rotation located near the central incisors. The teeth on 
one side of the center of rotation will have compression exerted on the periodontal mem- 
brane and those abutments on the opposite side will have tension on the periodontal fibers. 


Resultant Rotational Component.—These two rotational components com- 
bine into a resultant movement, Occlusal pressure in the canine area of a 
straight-line splint results in an apico-labial force on that side (central incisor, 
lateral incisor, and canine). Linguo-ineisal foree will be exerted on the op- 


posite canine, lateral incisor, and central incisor. 


Anterior Curved Arch 
Occlusal pressure on an upper anterior curved arch splint presents a 
different foree picture than a straight arch. As shown in Fig. 2, occlusal force 
in the central area of a straight arch splint causes the whole unit to revolve 
around the fulerum running through the area of the apical third of each 
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tooth. This causes a tipping movement. Central incisal pressure (QO) on a 
curved arch splint would cause the center of rotation (CC) to pass near the 
apical third of the canine teeth (Fig. 5). All the remaining teeth would have to 


move around this center of rotation. 


CURVED ARCH SPLINT 


0 


Fig. 5. Anterior curved arch splint. Due to the curve in the arch, the central and 
lateral incisors would be anterior (A) to the center of rotation (CC). This causes a 
change in the direction of force (R) which is now more apical than the tipping which occurs 
when the teeth are arranged in a straight arch splint. 


Due to the curve in the arch, the central and lateral incisors would be 
anterior (A) to the center of rotation (CC). The more curved the arch, the 
greater is the distance from the center of rotation to the remaining anterior teeth 
(1, Fig. 5). This causes a change in the direction of the force, which is now 
more apical than the tipping which oceurs when the teeth are arranged in a 
straight arch. Fig. 6 illustrates this point; a proximal view of only the central 
incisor is shown for clarity. Occlusal pressure (O) in the straight arch form 


results in a tipping movement (#) due to the center of rotation within the tooth. 
In a curved arch the center of rotation is located distally (C,), which results in 


a more apical direction (#,) of the force. 
Horizontal Rotational Component.—Occlusal pressure on the canine (0) 


results in a horizontal rotational component with the center of rotation (C) ap- 
proximately between the two canines. Due to the arch curvature, this center 
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of rotation is posterior to the central incisors (Fig. 7). This changes the direec- 
tion of forces considerably from the pieture seen when we have a straight arch 
splint (Fig. 3). Reviewing the horizontal rotation in the straight arch splint, we 


STRAIGHT ARCH FORM CURVED ARCH FORM 


FIGS 





@) 0; 





Fig. 6.—Incisors of a straight and curved arch splint. A proximal view of only the 
central incisors of each type of splint is shown for clarity. Occlusal pressure (O) in the 
straight arch splint (left) results in a tipping movement (R) due to the center of rotation 
(C) within the tooth. In a curved arch splint (right) the center of rotation (C:) is located 
distally, which results in a more apical direction (R:) of force. 


HORIZONTAL ROTATION 


LABIAL 








Fig. 7.—Horizontal rotational component in a curved arch splint. Occlusal pressure 
on the canine (O) results in a horizontal component of force with the center or rotation (C) 
approximately between the two canines. Due to the arch curvature, this center of rotation 
is posterior to the central incisors. This changes the direction of forces considerably from 
the picture seen when we have a straight arch splint. The force is mesial and distal in 
ak ten 7) in a curved arch, rather than buccal and lingual in direction in a straight 
arch, ig. 3). 
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find labial forces on the abutments that are on the side of the application of 
force. On the opposite side of the fulcrum, a lingual force is exerted on the abut- 
ments. 

In a curved arch splint the center of rotation is posterior to the central 
incisors (C, Fig. 7). Occlusal force on the eanine causes a horizontal rotational 
component about the center of rotation. Instead of labial or lingual forces on 
the abutments, as in the straight line splint, we now have forees more in the 
mesiodistal direction. Fig. 7 shows the direction of force on each abutment. 

A significant point is that the abutments are at a relatively similar distance 
from the fulerum (Fig. 7). The forces on each abutment will therefore be more 
equal than when they are in a straight arch. In the latter case (Fig. 3), the 
abutments nearest the fulerum point bear the least strain. 


DEEP OVERBITE SHALLOW OVERBITE 


dj 


Fig. 8.—Axial inclination. The labial axial inclination of the upper and lower anterior 
teeth affects the forces exerted on the periodontal support. In both deep and _ shallow 
vertical overbite, the lower teeth are usually favored over the upper teeth. In a deep over- 
bite (left) the line of force may fall lingual to the axis of rotation of the lower tooth, 
causing lingual torque. In a shallow overbite (right) the line of force may fall labial to the 
center of rotation of the lower tooth, causing labial torque. In both cases the torque is 
greater on the upper teeth because the line of force falls at a greater distance from the 
center of rotation (D and D:) than on the lower (d and dz:). 


Lower Arch Form 


Axial Inclination.—The labial axial inclination of the upper and lower 
anterior teeth affects the forces exerted on the periodontal support. In both 
deep and shallow vertical overbite, the lower teeth are usually favored over 
the upper teeth. In a deep overbite (left, Fig. 8) the line of force may fall 
lingual to the axis of rotation of the lower tooth, causing lingual torque. Ina 
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shallow overbite (right, Fig. 8) the line of force may fall labial to the center of 
rotation of the lower tooth, causing labial torque. In both cases the torque is 
greater on the upper tooth because the line of foree falls at a greater distance 
from the center of rotation (D and D,) than on the lower (d and d,). 
Straight Line Splint.—The torques and stresses on a lower anterior 
straight line splint are similar to those on the upper with two exceptions: (1) 
the forces applied can be in a labial or lingual direction, depending on the over- 
bite, and (2) the torque is usually less to the lower than to the upper due to the 


axial inelination. 





Cc 
STRAIGHT ARCH CURVED ARCH 
INCISOR INCISOR 





Fig. 9.—Lower curved and straight arch splint. Only the incisor teeth are shown 
for clarity. In a straight arch splint (left)/ the center of rotation (C) passes through the 
apical third area of all the teeth. The resultant rotation (R) is labial in direction. In a 
curved arch splint (right) the center of rotation (C:) is posterior to the incisors passing near 
the apical third area of the canines. The resultant rotation (R,) is more apical in direction. 

Lower Curved Arch Form.—The lower curved arch splint has an axis of 
rotation that passes near the area of the apical third of the canines, The whole 
splint will tend to rotate about this center of rotation. Incisal force on this 
type of splint will cause the anterior teeth to move more apically than in a 
tipping direction as ina straight line splint. Fig. 9 shows a proximal view of 
only the incisor teeth for clarity. In a straight arch splint the center of rota- 
tion (C) passes through the apical third area of all the teeth. The resultant 
rotation (#) is labial in direction. In a curved arch splint the center of rotation 
(C,) is posterior to the incisors, passing near the apical third of the canines. 
The resultant rotation (R,) is more apieal in direction. The conclusion can be 
drawn that a lower eurved arch splint has a better prognosis than a straight 
arch splint. 

Torque Production.—The type of overbite affects the amount of torque 
distributed to the periodontal support. With a fairly deep overbit (in a 
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curved arch splint) there is less torque on the lower splint than with an edge- 
to-edge or shallow overbite. The line of foree from a fairly deep overbite (0, 
Fig. 10) passes closer to the center of rotation (CC) and therefore there is less 
torque. The line of force (O,) from a shallow overbite passes at a greater dis- 
tance from the center of rotation (C,C,) and therefore more torque is produced. 


DEEP OVERBITE SHALLOW OVERBITE 
C, 





Fig. 10.—Torque production. The type of overbite affects the amount of torque 
distributed to the periodontal support. With a fairly deep overbite (left) there is less 
torque on the lower curved arch splint than with an edge-to-edge or shallow overbite 
(right). The line of force from a fairly deep overbite (OO) passes closer to the center of 
rotation (CC) and therefore there is less torque. The line of force (0O;) from a shallow 
overbite passes at a greater distance from the center of rotation (C:C:) and therefore more 
torque is produced. 

Diagnosis in Relation to Arch Form 

1. With relatively weak periodontal support a straight anterior arch form 
might require more distal abutments in the splint. This would change it to 
a eurved arch and afford more support and a better prognosis. 

2. Relatively ‘‘equal’’ periodontal support on the upper and lower teeth 
might require an extra abutment on each side in the upper splint. This may 
be necessary because there usually is more torque on the upper teeth than 
on the lower teeth. 

3. In a curved arch a fairly deep vertical overbite causes more torque on 
the upper splint than a shallow overbite; more distal abutments may have to 
be added to the upper splint. 

4. In a eurved arch an edge-to-edge or shallow overbite causes more torque 
on the lower splint than a fairly deep overbite. More distal abutments may 
have to be added to the lower splint for support. 
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5. In a eurved arch it is most desirable to deep the four anterior incisors 
to help limit the rotational foree applied to the canine periodontal support. 
It should be remembered that the prognosis is better for these anterior teeth 
in a curved arch than in a straight arch. The forces in the incisor area will be 
more apical in direction than in a straight line splint; this is due to the center 
of rotation being located posteriorly. Furthermore, a curved arch bridge re- 
placing the lateral and central incisors would place more strain on the canines 
than a straight line bridge. 

Summary 

For splinting periodontally involved upper anterior teeth, a straight arch 
form usually does not afford as favorable a prognosis as a curved arch form. A 
curved arch splint places the center of rotation posterior to the central incisor 
area. Occlusal pressure here in a curved arch form causes the splint to revolve 
about the center of rotation. Since this center is distal to the application of 
foree, the stress applied to the periodontal support in the central area is more 
apical in direction than in a straight line splint. In the latter case the center 
of rotation passes through all the teeth in the apical third and causes a tipping 
movement, 

Occlusal force at the end of a curved splint also affords a more equitable 
distribution of stress to the other abutments. In a straight line splint the 
teeth toward the midline receive less stress from the horizontal rotation. 

In a natural dentition there is usually more torque on the upper than on 
the lower anterior teeth. This is true whether there is a fairly deep or a shallow 
vertical overbite. 

In a lower anterior curved arch splint, occlusal pressure in the central 
incisor area causes the splint to rotate around the center of rotation, which 
passes near the apical third of the canines. The teeth in the central area have 
stress exerted on the periodontal support in a more apical direction than in a 
straight arch splint. 

When we have a fairly deep overbite case with a curved arch, there is less 
torque on the lower splint than when there is shallow overbite. This is due to the 
line of foree passing closer to the center of rotation in the deep overbite case, 
producing less torque. The reverse is true for the upper curved arch splint 
with a fairly deep overbite, which produces more torque than a shallow over- 
bite. 

Conclusions 

Some of the biomechanical forces involved in splinting periodontally in- 
volved anterior teeth have been presented. For the purposes of presenta- 
tion, the analysis are based on the arbitrary assumption that the degree of 
periodontal loss is relatively the same on the indicated teeth. The limitations 
of this presentation are obvious; we are always confronted with variations 
in each individual case which make the strict application of principles almost 
as bad as arbitrary treatment planning. I hope that it is understood that this 
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article is only presenting one factor, the biomechanical, which must be evaluated 
with all the other etiological agents to arrive at a sound diagnosis and treat- 
ment plan. 

The exact pin-point location of the center of rotation of these restorations 
is impossible, since all cases vary in alveolar height, root shape, and compara- 
tive mobility. The general principles outlined in relation to arch contour, 
vertical overbite, and the resulting stress should be of practical value in evaluat- 
ing and planning the treatment of anterior periodontally involved teeth if used 


with the variations taken into consideration. 
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Oral Medicine 


AN INTERPRETATION OF THE MECHANISM OF PAIN 
AS IT APPLIES TO DENTISTRY 


Husert H. Byron, Masor, DC, USA 


T IS the purpose of this article to present a review on the subject of pain as 
| it applies to dentistry, embracing research in some aspects of the histologic, 
anatomic, physiologic, and clinical concepts of pain. 

History of Pain.—Pain is as old as the first conception of living creatures, 
including man. From time immemorial man has sought relief from pain. The 
ancient Chinese used opium drinks. The Egyptians, Babylonians, Greeks, and 
Romans used belladonna preparations long years before the beginning of the 
Christian era. The effect of aleohol was also well known. 

Painful operations were performed under aleoholic anesthesia. In the 
Middle Ages the same remedies were used. The new researches for analgesics 
started in the eighteenth ¢entury with the development of organie chemistry. 
New drugs were discovered to have an analgesic effect. Of these new dis- 
coveries, the foremost compound was salicylic acid. 

Drs. Horace D. Wells of Hartford, Connecticut, and William T. G. Morton 
of Georgia were the forerunners in the exhibition of the discovery of nitrous 
oxide, or laughing gas, which has been widely used in dentistry. More re- 
cently we have morphine, procaine, Xylocaine, and others too numerous to 
mention here. 


Definition of Pain.— 

1. Pain may be defined as a subjective symptom complex caused by a 
multitude of organic or psychic disturbances. For the most part, it is the 
symptom which causes the greater percentage of patients to present them- 
selves to the dentist or physician for eare. 

2. Pain may be produced by excessive pressure, as in cases of inflamma- 
tion or abscess. 

3. Pain may be due to the caustic action of chemicals or drugs. 

4. Pain may be eaused by temperatures above 45° C. and by the effects 
of temperature extremes (thermal shocks). 

Despite our ability to differentiate painful symptoms in relation to the 
dental and oral manifestations, there is an acute need for logical analysis of 
methods of observation in order to arrive at an acceptable prognosis, 
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TABI! 








EXCITING | | INFLUENCE OF 
CAUSE | TYPEOF PAIN | LOCATION OF PAIN DURATION OF PAIN POSTURE 


| Often very | Affected tooth Constant May be worse when 
patient is lying 
down 





Pulpitis 
severe 
| 

Pericementitis | Quite severe Affected tooth Constant ; worse when} None 

tooth is touched 





caused by oc- 
clusal trauma 
Abscessed teeth 





Moderate to Region of affected Constant Worse when patient 
extremely tooth is lying down 

severe 

Pressure from | Moderate to Region of impacted | Usually constant 
impacted very severe tooth 
tooth 


Pericoronitis 





None 





Severe Soft tissues around Constant None Pres 
crown of partially 
erupted tooth 
Maxillary sinus | Moderate to Maxillary sinus Constant 
infection severe; very 
severe in 
acute stage 











If sinus does not Pres 
drain, pain is 
worse when pa- 
tient is lying down 





Any part of upper | Constant If drainage is ab- Moderat 
sent, pain is in- 
creased when pa- 
tient is lying down 
Tooth socket Constant Worse when patient Very lit 
is lying down 
| Soft tissues of the Persistent None Tissues | 
mouth sensiti 
| or tra 
ical it 


Infected cyst May be severe 
if there is no or lower jaw 
drainage 








Dry socket Moderate to 
severe 








Vineent’s dis- Severe 


ease 











Trifacial neu- | Excruciating | Distribution of fifth | Spasmodic; lasts for None 
ralgia cranial nerve; is several seconds to 
| initiated at several minutes 


’ 


‘‘trigger zone’? 











Patients’ Reaction to Accurate Diagnosis.—According to Wolff,'* the prin- 
cipal mechanisms concerned in headache are “. . . inflammation, traction, dis- 
placement, and distention of the pain-sensitive structures. As a source of pain 
the eranial vascular structures far outweigh in number and distribution all 


others.” Direct pressure on nerves possessing pain fibers causes pain. With 
the fifth nerve the pain is in the front, top, and side of the face and head. 


Table I contains a list of exciting causes of pain, together with the sub- 
jective symptoms and their findings on x-ray examination which, when fol- 
lowed by the dentist in arriving at a diagnosis, will not only bring about a 
speedy prognosis, but will also enhance the patient’s psychological status and 
increase his confidence in the operator. 

Referred Pain.—Too frequently the dentist is confronted with a patient 
who complains of an idiopathic symptom complex of pain. The accuracy of 
such sensory location seems to be correlated with the abundance of sense 
organs in the different parts of the body and with the frequency of their em- 


ployment, 
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CAL TENDERNESS TEMPERATURE | EFFECT OF HEAT OR COLD | X-RAY EXAMINATION 
None | Either heat or cold may | Negative 

| increase the pain | 

| I 





ly present 





Either heat or cold may | Negative 
give relief 


None 








Moderate temperature | Either heat or cold may | Helpful only in ad- 
rise give temporary relief vaneed or chronic 

cases 

None "| None Will reveal only pres- 

ence or absence of 

tooth 

May be slight tem- Neither heat nor cold Will usually confirm 
perature rise is of much value diagnosis 














Moderate to high Heat or cold may give | Valuable if pus or 
temporary relief polyps are present in 
sinus; of little, if 
any, value in acute 
stage 

rate to severe May be absent One or both may give Will positively confirm 
temporary relief diagnosis 











little Negative Negative 








ies are extremely Moderate Negative Of no value 
sitive to pressure 
traumatie or chem- 
al irritation 








Temperature changes of | Negative 
but a few degrees 
may start pain 











Very often pain arising in one part of the body is referred to a remote 
region of another organ of the body. For example, in some cases in which 
there is rampant deeay in a third molar of one segment of an arch, the pain is 
manifested in the other arch. This phenomenon is known as referred pain. 
Such pains are sharp or aching and spasmodic in character. Referred pain 
is a symptom sensation that will be manifested in any age and in either sex. 


Physiology of Pain 

Pain Spots in Man.—The physiology of receptors may be illustrated by a 
consideration of sense organs which have a general distribution throughout 
the body. These comprise the receptors of chief interest in practical neurology 
and will serve to illustrate principles which apply as well to the special sense 
organs of the head, namely, the eyes, ears, and gustatory and olfactory epi- 
theliums. These can be recognized for primary qualities in the sensations to 
which they give rise, namely, touch, heat, cold, and pain. There are definite 
spots for these particular sensations in many regions of the body. One quality 
of sensation may be completely lacking. For example, in the inner surface 
of the cheek opposite the second molar, pain is absent. 
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On the other hand, the sensation of pain arises from stimulation of spots 
which are so numerous and widely distributed that it is difficult to map them 
with any accuracy; specifically unlike other receptors, pain spots are not 
specialized for the detection of any particular form of stimulus condition, but 
may be inereased by any stimuli or conditions which threaten to harm the tissue. 
For example, too frequently after restorations are placed in the teeth of some 
patients and the tissues are exposed to varied temperature, there is a pain 
sensation which is due to the lowered threshold of tolerance of the oral 
structures and teeth to this thermal shock. 


Psychosomatic Aspects 

A large number of patients who present themselves to the specialist and 
to the general practitioner in dentistry for relief of facial and oral complaints 
have no recognizable organic disease in the mouth, head, or neck. 

Furthermore, proof is lacking to support the psychogenic origin of tic 
douloureux or any other type of spasm; therefore, a careful psychological 
survey of such patients is highly suggestive of the presence of an important 
psychologic component in their illness. It has been proved that psychosomatic 
disturbance of dental function occurs in healthy persons subjected to unusual 
emotional stress and disturbances of the alimentary tract function, which are 
among the most common manifestations of emotional stress in neurotic persons. 

Because of “dental miseducation,” the public is generally fearful of the 
dentist and most phases of dental treatment. However, that fear has its 
dubious or deleterious effect on many persons suffering from dental pains. 
For example, it is common to hear someone say: “Oh, I had a severe tooth- 
ache, but as soon as I got to the dentist’s office the pain stopped.” This may 
be justly thought to be a psychosomatie factor. 

Of all the gifts that a dentist may bestow upon his patients none is more 
welcome than the relief of pain, for pain persistently affects the lives of mil- 
lions of people all over the world. Of all pains physicians are called upon to 
relieve, headache is probably the most common complaint, according to Simons 
and Wolff.* 

Some Clinical Aspects in the Treatment of Pain 

In the treatment of neuralgia or tic douloureux, the injection of Patrick’s 
solution has been suggested by some clinicians. Patrick’s solution is a mixture 
of procaine, 2 per cent; chloroform, 5 per cent; alcohol, 70 per cent; and water, 
23 per cent. When injected, it gives relief for at least six months, and some- 
times for a year or more. 

Sometimes a patient consults a dentist for relief of pain in the region of 
the mandibular condyle. The pain may be part of Costen’s syndrome which 
originates from overelosure of the jaw with trauma in the glenoid fossa. It 
has been shown in the literature that a prosthesis distracting the joint surfaces 
aids in eliminating this syndrome. 


*Simons, W. J., and Wolff, H. G.: Med. Clin. North America, Philadelphia, 1944, W. B. 
Saunders Company, pp. 440-441. 
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Another source of pain may be arthritis of the structures of the temporo- 
mandibular joint. It may be of a referred nature, arising from irritation 
within the joint, or it may be a fibrositis of the muscles of mastication. Fibro- 
sitis is defined as an inflammatory condition of the white fibrous tissue in 
the body, especially of the muscle sheaths and fascial layers of the locomotor 
system. It is marked by pain and stiffness. It is also called “muscular 


rheumatism.” In such eases it has been suggested that a sedimentation rate 


of these patients be obtained for a more accurate diagnosis. Snowdon" de- 
scribed the symptoms and signs of fibrositis in the muscles of mastication with 


reference to the masseter muscle. 
Some clinicians have suggested the injection of 50 mg. Pyribenzamine in 
the treatment of trigeminal neuralgia. It has also been found that Benadryl 


is effective. 
Summary 


Pain is both a sensation and an emotion. 

Specialized nerve endings and fibers receive and carry painful stimuli to 
higher brain centers. In this sense, pain is a sensation which does not vary 
much among healthy persons. 

Pain as an emotion may be colored with fear, anxiety, apprehension, 
memory patterns, and threats to survival. 

In the reaction to pain we have variables, from the low threshold 
of the hypochondriae to the high threshold of the stoie. 

In the dental office or clinic both extremes are found. To understand and 
evaluate the painful states that are presented to the dentist for control or 
relief, we should be astutely fortified with diagnostic interpretations to meet 
these manifestations, whether they occur in the hypochondriae or the stoie. 
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CHRONIC SIMPLE GLAUCOMA ASSOCIATED WITH FOCI OF 
INFECTION OF THE TEETH AND RIGHT ANTRUM 


A Case Report 
IrA J. BERLOVE, D.D.S., M.D., F.A.C.D., New York, N. Y. 


LAUCOMA is a fairly common disease of the eye which has for its chief 
characteristic physical sign an increased intraocular tension. The vari- 


eties of glaucoma are usually classified as: 
1. Primary—occurring without any previous eye disease. There are 
two forms: 
A. Noncongestive, usually spoken of as ‘‘simple.’’ 
B. Congestive, which can be acute or chronic. 


2. Secondary—following some other ocular disturbance. 


In primary glaucoma the variations in the clinical types are best ex- 
plained by the height to which the intraocular pressure rises and by the rapid- 
ity with which it develops. 

When simple glaucoma is present, it is characterized by a gradually in- 
creased intraocular pressure; the eyeball may be able to accommodate itself 
to the changed conditions and symptoms of inflammation or congestion may 
not be present. This type runs a chronic course. 

In chronic simple noncongestive glaucoma there is no pain; nor are there 
any congestive attacks. Usually the diagnosis is made by charting the visual 
fields, recording the acuteness of vision, making repeated readings of the 
intraocular pressure, by the use of the slit lamp, and by the picture that pre- 
sents itself upon ophthalmoscopic examination. This type develops insidiously 
and is gradually progressive. Very often it is found to have existed for some 
time before the patient actually becomes aware of any abnormality. The 
eye may appear physically normal in every respect externally, or a slight 
circumcorneal injection may be present. The pupil is slightly to moderately 
dilated and, as a rule, sluggish. Usually the intraocular pressure is increased 
from slight to moderate and frequently it is not constant. Sometimes the in- 
creased tension is discovered only after repeated tests made on different days. 
The ophthalmoscope reveals a characteristic cupping of the optic dise after 
the glaucoma has been present for a certain length of time. The presence of 
pigmented granules on the posterior surface of the cornea is frequently dem- 
onstrated by the slit lamp. 
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There may be periods when the patient has symptoms indicative of the 
prodromal stage of this disease. The symptoms that the patient complains 
of are colored halos around artificial lights, foggy vision, and decreased ac- 
commodation. This is followed by a gradual loss of sight, a disturbance of 
dark adaptation, and premature presbyopia. Scotomata are most often pres- 
ent and they may be central, paracentral, or peripheral. Also, there is a pro- 
gressive contraction of the visual field, particularly on the nasal side. Central 
vision is the last part of vision to be lost. 

Chronie simple glaucoma is very insidious in its course and may last for 
years. If the progress of this disease is not checked, it terminates in blindness. 
It may be present in one eye or it may be bilateral. It is usually the latter. 
It is a disease of middle and advanced life, occurring usually between the 
ages of 40 and 70 years. The exact etiology of glaucoma is still unknown. 


Case Report 


Mr. E. O., aged 62 years, is a well-nourished, intelligent man who is highly neurotic 
and very worried about his condition. He was seen by me for the first time on March 4, 
1955. 

Chief Past Complaint.—The patient has seen halos around lights on various occasions 
for the past one to two years and has had double vision in the distance for the same period 


of time. 

Ophthalmologic Diagnosis.—Chronic simple glaucoma with incipient cataracts bi- 
laterally, worse in the right eye, was diagnosed, When first seen, the intraocular tension 
was 27.1 in the right eye and 27.1 in the left eye; during a period of observation this oc- 
casionally was increased to 38. The patient had consulted four outstanding ophthalmol- 
ogists in this city, each of whom prescribed different treatment for him. 

One of the ophthalmologists recognized the fact of possible focal infection and ad- 
vised a complete examination for such foci, Dental examination was made by an eminent 
oral diagnostician who, on Feb. 28, 1955, reported the following findings: 


On the upper right the third molar was impacted high in the alveolar proc- 
ess. This made it impossible to include the entire tooth in an intraoral x-ray. 
However, there was no doubt that it lay close to the antrum, complicating the 
condition of that structure. Infection was probably present. 

On the lower right the third molar was badly impacted, with indications of 
cyst formation. The first molar has a crown and thus could not be tested for 
vitality. There was no evidence of infection, but the tooth had to be con- 
sidered doubtful. 

On the lower left the third molar was impacted. Also, there-was a calcified 
body between it and the second molar. The body was possibly a cyst which 
had filled in with calcium salts. There was presumptive evidence of infection. 
A rarefaction of the bone in the site of the first molar and a body which was 
probably a root fragment of the first molar were noted. There was a rarefac- 
tion at the distal apex of the second molar. 

Recommendation: Removal of the three impacted molars and the calcified 
body referred to on the lower left. The root fragment and residual infection 
in the area of the lower left molar had to be eliminated, There was uncer- 
tainty as to the vitality of the lower left second molar, as the presence of the 
crown made it impossible to make a pulp test. It was recommended that the 
bridge be removed so that the tooth could be tested for vitality. If the test 
was unsatisfactory, the tooth would have to be extracted. The patient’s com- 
plaint at this time was a visual defect in the right eye (central scotoma). 
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Past History.—The patient had excellent vision and no eye complaints previous to 
one or two years before. For twenty-seven years he had undergone prolonged and ex- 
tensive treatment by an otolaryngologist for a chronic infection of the right antrum 
(chronie purulent antrum sinusitis—right side—with constant postnasal discharge), The 
antrum treatments and punctures with lavage never cleared up the condition. He suf- 
fered an acute coronary thrombosis about six years prior to his visit to me. He was hos- 
pitalized for this condition and recovered completely. 

Personal History.—The patient worried a great deal about his eyes and constantly 
feared the loss of his sight. He had made a point of reading up on the subject of glau- 
coma and focal infection from teeth and sinuses. 


Physical Examination.—The patient had a complete general examination shortly 
before his visit to me and was found to be in good physical condition. Electrocardiogram 


pattern was normal, The intraocular tension was 38 in the right eye and 35 in the left. 


The local findings were as reported on Feb. 28, 1955, by the oral diagnostician, The 
lower right third impacted molar was high in the ramus of the mandible about 3 em, from 
the condyle. 

Clinieal and roentgenographie study and examination of the nose and paranasal 
sinuses revealed the presence of a chronic purulent right antritis, with a persistent post- 
nasal discharge. 

Laboratory Report.—Complete blood count was normal except for the presence of 
a leukocytosis of 10,500. Urine analysis was normal, Bleeding and coagulation time were 
normal. The electrocardiograph tracing was normal, 

Preoperative Orders.— 

1, Seconal capsule, 1.5 gr. 
2. Bicillin, 1,000,000 units intramuseularly. 
Soft diet. 
Warm Cepacol mouthwash every four hours. 
Force fluids. 
Bed rest. 
Milk of magnesia, 2 ounces. 
Patient to be given a clinical hypodermic of morphine sulfate, 0.25 gr., with 
atropine sulphate, 1459 gr., one hour before surgery. Nothing by mouth. 


Operation.—Under Surital (induction) intravenous anesthesia with nitrous oxide- 
oxygen given by the endotracheal method, the upper right third molar was removed. 
This was done by making an incision through the mucoperiosteum and elevating a flap. 
With the aid of chisels, surgical bone burrs, and rongeurs, the bone overlying the im- 
pacted third molar was removed. A slightly curved elevator was used to elevate the tooth 
from its socket. The apical third of the tooth communicated with and extended into the 
antrum, The area was obviously infected. With suitable rongeurs, the opening was 
greatly enlarged and the antrum was thus brought into full view. It was found to be 
filled with thick pus, which was aspirated, The antral mucous membrane could now be 
visualized. It was, for the most part, thickened and polypous in character, The polypoid 
tissue was removed with curettes, Ballenger biting forceps, and punches, A conservative, 
modified Caldwell-Lue operation was performed. Black silk sutures were used to close 
the ineision, An iodoform gauze drain was inserted into the antrum, coming out of the 
tooth socket. 

The very badly impacted lower third molar was next removed. A large mucoperi- 
osteal flap was raised after the incision was made. With surgical bone burrs and small 
rongeurs, the overlying bone was removed. The removal of the bone was most difficult be- 
cause it was unusually hard and extremely compact. A great deal of bone had to be re- 
moved in order to remove the tooth which extended high up into the ramus and was located 
not far from the condyle. During the procedure, the walls of the ramus collapsed and the 
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patient had a pathologie fracture. The tooth was removed with great difficulty, using a 
lower Cryer forceps. All bleeding was controlled. Black silk sutures, 00, were used to 
close the incisions. One iodoform drain was inserted loosely into the area. 

The postoperative roentgenogram report was: ‘‘The angle of the right mandible 
shows a large semieliptical area of diminished density which corresponds to the location 
of the removed impacted third molar. At this point the ascending and horizontal rami 
are separated, but they appear to be in satisfactory alignment and apposition.’’ 


Postoperative Treatment.—Postoperative care included liquid diet; Demerol, 50 mg. 
every four hours, if needed for pain; ice bag to right mandible—on one hour and off one 
hour—to be continued unless otherwise ordered; warm Cepacol mouthwash every three 
hours; Bicillin, 600,000 units intramuscularly daily; and force fluids. 

The two drains were removed on the second day and not replaced. On the third day 
the fractured mandible was reduced and immobilized with intermaxillary wiring. The 
silk sutures were removed on the fifth day. The patient was discharged from the hospital 
on the seventh day and told to come to the office for further treatment of the fractured 
mandible, On the thirty-ninth day after wiring, the wires were removed permanently. 
Daily measuring of the patient’s intraocular tension was done. The patient had a moder- 
ate paresthesia of the lower right lip, and partially of the right side of the tongue, which 
gradually subsided, An excellent result was obtained and the patient’s fracture healed 
satisfactorily. X-ray pietures were taken every week to follow and observe the healing. 
From the beginning, the patient was instructed in the proper hygiene of the mouth. His 
diet was also properly planned. Medications were prescribed and general advice was 
given as to activities to be permitted. 

The patient’s intraocular tension became normal in both eyes immediately after 
surgery. It has remained normal to date. The central scotoma in the right eye has dis- 
appeared. His vision has improved generally since the day of surgery. His sinusitis, 
including the postnasal discharge, has been completely cured. 


Discussion and Conclusions 
There are two schools of thought on focal infection as an etiological fae- 
tor in glaucoma. One school claims that foeal infection of teeth and sinuses 
has no part in the etiology of these cases. Proponents of the other school 
state that foeal infection may be a factor and claim that clinically it ean be the 
primary cause in some eases and a contributing factor in others. In any event, 
there is agreement that all foci of infection should be removed when found. 


My personal belief is that the concept of the second school of thought is 
correct. The removal of infectious foci in this case produced the most gratify- 
ing results. The response to removal of the pathologie conditions described 
offered striking confirmation of the etiological diagnosis. 


Seven months have elapsed since surgery and it is the recommendation of 
the patient’s ophthalmologist, oral diagnostician, and myself that the patient 
soon submit to surgery again for the removal of the pathologie condition in 
the lower left mandible to offset any tendency to recurrence. 


944 PARK AVE. 





Anesthesiology 


PRELIMINARY REPORT ON CHEMANESIA COMBINED WITH 
ANALGESIA FOR THE AMBULATORY DENTAL PATIENT 


GLENN W. Peirrer, D.D.S.,* AND LEONARD M. Monnet, D.D.S., M.S.,** 
PITTSBURGH, Pa. 


T IS our premise that only an A risk patient should receive a general anesthetic 
in a dental office. An A risk patient is defined as one between the ages of 6 
and 60 years, with no organic disease, in whom ordinary physical activity does 
not cause undue fatigue, palpitation, dyspnea, or chest pain. This could in- 
elude eases of well-compensated valvular heart disease, except those com- 
plicated by hypertension or syphilis. 

However, there are additional factors (primarily type of procedure and 
length of procedure) which vitally affect the classification of a patient into A, 
B, or C eategories. Since time of anesthesia is directly proportional to 
morbidity and mortality, we believe that this technique will be of definite 
benefit to the patient and to the anesthesiologist handling the longer and more 
difficult office procedures. 

Chemanesia combined with analgesia is a physiologically more normal, 
and therefore safer state for the patient than is surgical anesthesia; this 
advantage increases as anesthesia time increases. Consequently, we feel that 
any patient for whom a procedure of longer duration than thirty minutes is 
contemplated, and for whom there is no definite contraindication to the actual 
drugs to be used, should be offered the safety and lack of unpleasantness of 
this technique. 

The terms to be used in this article should be defined : 


Chemanesia.—This literally means controlled and reversible amne- 
sia induced by a drug. It is that stage of anesthesia in which a patient 
loses harmony with his surroundings and is amnesic. There is de- 
pression of the cerebral cortex, beginning depression of the midbrain, 
and loss of coordination, but the patient will react to painful stimuli. 

Hypoalgesia is that state in which the pain threshold is raised, and 
there is lessened reaction to pain, 


Presented before the American Dental Society of Anesthesiologists, Atlantic City, New 
Jersey, Sept. 29, 1956. 
: *Resident in Oral Surgery, Presbyterian Hospital, Pittsburgh, Pennsylvania. 
**Professor of Anesthesia, University of Pittsburgh School of Dentistry. 
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Analgesia is that state where pain is eliminated without loss of 
consciousness. 
Anesthesia is that state where all sensation is lost. 


These terms, as defined, will be used throughout this article and, while they 
may differ slightly from older terminology, we feel that they are more concise 
and more physiologically correct than those formerly used. 

The words “Preliminary Report” in the title of this article imply that much 
work is yet to be done with this technique, which is true. Our experience, to 
date, is based upon approximately 100 cases. 

This technique involves the use of pentobarbital intravenously as controlled 
premedication for the induction and maintenance of the patient in a chemanesic 
state in conjunction with regional analgesia of the operated area obtained by 
drugs such as procaine, Novoeain, Xylocaine, or Primacaine. In addition to the 
above drugs, we find that a nitrous oxide-oxygen mixture with a high percent- 
age of oxygen introduced through a nasal inhaler induces a degree of hypoalgesia 
which is advantageous in reducing reaction to painful stimuli and in reducing 
the amount of pentobarbital necessary, so that the patient can be better handled 
in an ambulatory fashion. 

We find pentobarbital to be the drug of choice for inducing chemanesia. 
Compared to other intravenous agents, such as thiopental sodium or thiamylal 
sodium, its action is smoother, there is lessened likelihood of laryngeal spasm, 
and it is much easier to maintain the level unvarying stage of anesthesia which 
is so necessary, since we must have patient cooperation at all times. This method 
enables the patient to answer simple questions during the procedure; swallowing 
and cough reflexes remain active; and the patient is able to leave the office in a 
reasonable time, when accompanied by a responsible adult. 

Pentobarbital sodium in 5 per cent solution for intravenous use is the drug 
used to produce chemanesia, and we prefer the intravenous route of adminis- 
tration for the following reasons: 


The degree of chemanesia is much more readily controlled. 
. A given dosage acts more quickly by the intravenous route. 
The effects of a given dosage wear off more quickly. 


The pharmocologie action of this compound is mainly that of a progressive 
depressant of the cerebrospinal axis. It is a potent hypnotic but, as is true 
with all barbiturates, it has very little analgesic action. There is no significant 
effect on the cardiovascular system in ordinary dosage. The blood pressure 
and pulse rate may fall slightly as a result of sedation, or a sharp but transient 
fall may occur with rapid injection of a relatively small dose. Large doses 
may depress the vasomotor center directly, with vasodilatation and hypo- 


tension resulting. 

The barbiturates are respiratory depressants due to direct action upon 
the medullary respiratory centers; the degree of depression is directly propor- 
tional to the dosage of the drug and the rapidity of administration. Gastro- 
intestinal tonus is decreased, and the amplitude of rhythmic contractions is 
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reduced. There is no deleterious effect upon the normal kidney, although 
anesthetic doses may cause transient and reversible alterations in renal fune- 
tion. Urine production may be reduced with anesthetic doses, probably due 
to direct stimulation of the posterior pituitary to release antidiuretic hormone. 


Hypotension induced by large doses may reduce urine production also, thus 


blocking an important pathway for elimination of these drugs. 

It has been shown that barbiturates have a definite central stimulatory 
effect upon the vagus nerve, increasing the tendency to coughing, sneezing, and 
(most important) to laryngeal spasm, especially during intravenous adminis- 
tration. 

The fate of pentobarbital in man is not completely understood, but it is 
helieved to be rapidly distributed throughout the tissues of the body, and in 
therapeutic dosages it is almost entirely metabolized in the liver. Obviously, 
a relative contraindication to the use of pentobarbital would be hepatic 
damage. Renal damage is not as important as a contraindication to pento- 
barbital as to the longer-acting drugs of this class, such as barbital or pheno- 
barbital, which depend upon renal elimination. 

The only major contraindications to the use of pentobarbital are allergy 
to the drug, idiosynerasy, marked hepatie disturbance, and respiratory de- 
pression. 

The pharmacology of the regional analgesic drugs, such as procaine, 
is well understood and therefore will not be dealt with in this article. How- 
ever, an important pharmacologic fact to be remembered is that the most 
common toxic reactions to these drugs evidence a degree of central nervous 
system stimulation. Intravenous pentobarbital is the indicated treatment for 
untoward reactions of this type, so the main complication of local analgesic 
drugs is thereby climinated. 

The pharmacology of nitrous oxide should be reviewed, since it forms an 
integral part of this technique. 

This colorless, tasteless, and odorless compound is the only inorganie gas 
which is clinically serviceable as an anesthetic agent. It does not combine 
chemically with any constituent of the body, and all systems of the body 
except the central nervous system are unaffected by its presence. It does not 
combine with hemoglobin but, being very soluble in plasma, is carried through 
the circulation in this manner, in physical solution only. 

Nitrous oxide has mild anesthetic properties in mixture with metabolic 
amounts of oxygen, but its analgesic properties are most important to us for 
the purpose of this article. Subanesthetie concentrations of nitrous oxide in 
40 to 50 volumes per cent mixtnre with oxygen are definitely analgesic, and 
we try not to exceed this concentration. Nitrous oxide is almost completely 
eliminated by the lungs, a small remainder being diffused through the skin. 
Provided that there is no hypoxia present, there is no other systemie effect. 

The technique of this procedure will be described, but individual eases 
may require slight variations. Venipunecture with a 20 gauge needle is per- 
formed, and intravenous drip of 5 per cent dextrose in water or saline is 
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started. The pentobarbital solution (Nembutal, made by Abbott Laboratories) 
is contained in a 10 e¢.e. syringe, connected with the needle tubing through a 


stopeock. 

We explain to the patient that he may be aware of sounds and voices 
during the procedure and that he may know that we are working in his mouth, 
but that there will be no pain and no unpleasant memories of the procedure. 

One cubie centimeter of pentobarbital (0.75 grain) is then injected slowly. 
Constant voeal contact with the patient is maintained, and the patient is 
questioned as to whether he is drowsy and sleepy. Sufficient time must be 
allowed between intermittent injections of the solution to allow the full 
effect to be manifested. Three to four minutes should elapse between injec- 
tions. Another 0.75 grain will be necessary in most patients, and up to 3 
erains are needed in more robust patients. 

When a degree of hypoalgesia is desired, 25 mg. of Demerol hydro- 
chloride can be injected into the intravenous tubing. This dosage can be 
repeated during the procedure if necessary. 

When patient response to questions is sluggish, the speech is somewhat 
thick, and he remains quict in the chair, with eyes closed unless stimulated, 
the patient is informed of what is being done, and the nasal inhaler, delivering 
a 50-50 mixture of nitrous oxide and oxygen, is placed over the patient’s nose. 
After a few breaths have been inhaled with the mouth closed, the patient is 
asked to open his mouth, the mouth prop is gently placed and explained, and 
injection of the loeal analgesic drug is made. 

The symptoms of loss of pain sensation from the local injection may or 
inay not be recognized by the patient, so testing with an instrument is usually 
necessary. 

When the patient is quiet, respirations are normal, and no reaction to pain 
is evident, the procedure is begun. 

During a long procedure, additional injection of pentobarbital may be 
needed, but usually a slight change in the gas mixture is all that is necessary. 

It must be emphasized that effective regional analgesia is the fundamental 
hasis on which the success of this technique depends. Since only sedation and 
mild analgesia are afforded by pentobarbital and nitrous oxide, all pain sensa- 
tion must be eliminated by the local analgesie drug. 

We prefer not to inject additional pentobarbital during the final few 
minutes of the surgery, and if the patient is quiet we administer 100 per cent 
oxygen during this period. 

Throughout the procedure, pulse, blood pressure, and respiration usually 
remain stable, and the patient is cooperative when ready to leave the ehair. 

We feel that this technique, as presented, has indications and many ad- 
vantages in the field of general dentistry as well as in specialty practice. 

Any procedure for the unusually apprehensive but physically normal 
patient where the use of local analgesia is indicated will be facilitated by 
this method. Into this category we ean place difficult extractions, multiple 
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extractions, operative dentistry, root canal treatment, and extensive perio- 
dontal treatment. Particularly in the field of operative dentistry is this 
method advantageous, allowing the operator to work efficiently and rapidly 
on a quiet, cooperative patient and permitting operative work to be completed 
in a whole quadrant of the mouth at a time, or more, if the patient and operator 
so desire. 

The other major indication for this technique is the so-called “bad-risk” 
oral surgery patient. Into this category fall those patients with known cardiac 
insufficiency, myocardial damage, hepatic disease, renal damage, chest pathology, 
or blood dyserasias. We do not feel that patients who have any of these condi- 
tions to a marked degree should be handled in the office, if hospitalization is 
possible. Even in the hospital, however, the surgeon is faced with the problem 
of safe and proper anesthesia for this patient, and usually the anesthetic 
presents a greater risk to the patient than the proposed surgery. Endotracheal 
anesthesia is now considered the safest method for general anesthesia for 
longer procedures on these patients, but we all realize the hazards involved 
in even this relatively safe type of anesthesia. 

We have employed this combination of pentobarbital, nitrous oxide- 
oxygen, and local analgesia in numerous bad-risk patients and sincerely believe 
that it is the safest technique yet found. Further study and experience are 
necessary to evaluate this technique completely, but at this time it appears that 
a new degree of safety for the patient and accomplishment for the operator 
has been attained in the fields of general dentistry and specia!ty alike. 
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Oral Pathology 


NATAL AND NEONATAL TEETH 
Histologic Investigations in Two Brothers 
Ernak HAts, Px.D., Osto, NoRwWAY 


Introduction 


OMETIMES one tooth or several teeth erupt before or immediately after 

birth. Teeth that are present in the oral cavity at the time of birth are 
ealled natal teeth by Massler and Savara,* while teeth that erupt during the 
neonatal period (within one month after birth) are called neonatal teeth. 
Previously used expressions for natal teeth are congenital or fetal teeth. 
Schréder and Moral® and Massler and Savara*® have collected earlier annota- 
tions of such precocious eruptions. In this article only the most characteristic 
features connected with this phenomenon will be mentioned. 

Natal teeth are fairly rare in occurrence, with a frequency of one ease in 
2,000 to 12,000 births. Most of these are obviously teeth from the deciduous 
dentition, although it has also been maintained that natal teeth are predecidu- 
ous or supernumerary teeth. Usually it is one of the lower central incisors, 
or both of them, that have erupted; more seldom it is the upper incisors. 
However, a few cases of eruption of deciduous canines and molars at birth 
have been mentioned in the literature. 

Teeth present at birth are loose and may be moved in all directions, as 
there is a lack of root formation and, consequently, no bony attachment. In 
some cases the teeth fall out a few days after birth, but sometimes they stay 
like other deciduous teeth. These natal and neonatal teeth may cause several 
complications. For example, the infant may refuse the nipple, the teeth may 
lacerate the breast during feeding, they may be swallowed or aspirated by the 
infant, and they may cause sublingual ulcerations. Ballantyne,’ in 1897, re- 
ported two cases of natal teeth with complications. In one of them a necrosis 
of the alveolar process developed and the infant died. For these reasons, such 
teeth are often removed. This should be done with the greatest caution, espe- 
cially during the first ten days after birth, since heavy bleeding may occur. 

As to histologic investigations of natal and neonatal teeth, there are but 
short annotations by Scheff,’ Herpin,? and Howkins.* Schréder and Moral? 


From the Norwegian Institute of Dental Research, Oslo, Norway. 
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and Boyd and Miles? give more detailed descriptions. The latter work deals 
with a cyclops fetus. The enamel of these teeth is supposed to be hypoplastic ; 
there are large interglobular areas in the dentine; the distribution of the den- 
tinal tubules is somewhat irregular; and in the cervical area there are cell 
inclusions in the dentine, even with a transition to real bone tissue. Dilated 
blood vessels and bleeding were observed in the pulp. Weil’s zone and the 
ecell-rich zone are missing. The lower parts of the teeth in the case presented 
by Boyd and Miles? were covered by a thin membranous tissue. These authors 
are the only ones who have described natal teeth in situ. The teeth did not 
lie in bony erypts, but above the surface of the alveolar bone. 

As to the etiology, Massler and Savara® point out that the following facts 
have been mentioned in the literature: superficial position of the tooth germ, 
inereased rate of eruption during or after febrile states, inheritance, the ef- 
feets of congenital syphilis, endocrines, and dietary deficiencies. 

These authors conclude that, with the exception of the familial tendeney, 
all these factors can easily be discarded as unsatisfactory explanations or 
causes of the phenomenon of natal or neonatal teeth. The familial tendency 
is striking—ten out of twenty-four infants whose case reports were analyzed 
had parents or other relatives who showed the same anomaly. 

Boyd and Miles* maintain that the presence of teeth at birth is seldom 
followed by a premature cutting of the other teeth. “This would appear to 
indicate that the early eruption is due to some local disturbance of growth or 


development.” They presume that in their cases the cause must be a develop- 
ment of the teeth in an unusually superficial position. 


Case Report 


In this report the histologic investigations of two deciduous incisors erupted at birth 
in a boy will be described. The teeth were removed nine days after birth.* They had 
a yellow color and were so loose that they could be removed with surgical tweezers. 
Around the cervix a yellow-green zone of about 1 mm. was seen at the time of extractions. 
The boy has since been a patient at Rikshospitalet in Oslo. According to his chart, the 
mother had had intestinal catarrh throughout her pregnancy, for which reason she was 
kept on a diet and avoided milk from the third month on. She got about 30 Hepto-B in- 
jections during the pregnancy. She was Rh negative, but had no antibodies. During the 
last fourteen days of the pregnancy she felt quite well; there was no albumin in the urine 
and there was no increase in blood pressure. The child was born at the expected time 
and the birth proceeded normally. Weight at birth was 3510 grams; length was 51 em. 
The child was nursed by the mother during the first fourteen days; later he was given 
an addition of cow’s milk. According to the mother, the other teeth have erupted in 
normal time. The boy has two older brothers who are now 6% and 8 years of age, The 
eldest one got his first tooth when he was 9 months old, while immediately after birth 
the second boy had a protuberance covered by mucous membrane on the alveolar process 
from which, nine days after birth, a tooth erupted. This tooth was shed when the boy 
was about 6 years old, and it was said to have been a little bit shorter than the other in- 


cisors. This tooth also has been microscopically examined. 


Histologic Investigation of the Natal Teeth in the Youngest Boy.—The 
teeth were placed in 5 per cent formalin immediately after extraction. Ground 


*By Dr. Aage Berg, Oslo, who was kind enough to give them to me for investigation. 
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sections of the lower right incisor were made longitudinally. The left tooth 
was decalcified, embedded in paraffin, and later sectioned in a bueccolingual di- 
reetion, each section measuring about 4 p, in a series. The staining methods 


used were hematoxylin and eosin, azan, Masson, and Gram. 


Fig. 1 gives a general view of the lower left deciduous incisor. The shape 


of the erown is normal except for the cervical border, which is longer and 
narrower than is normally the case. There is no Hertwig’s sheath, and no 


normal root formation is to be seen. 


= 


Figs. 1 through 11.—Natal tooth (lower left deciduous incisor) from youngest boy. Par- 


affin sections. 

Fig. 1.—General view of the lower left incisor. 

The enamel: The enamel covers only the incisal two-thirds of the crown, 
while the cervieal third is covered with eementum. The organic stroma of the 
enamel is retained, for the most part, as a somewhat incoherent stripe which 
shows folds and cracks. The retaining of the stroma indicates that the min- 
eralization has not been finished, which is normal for these teeth at birth. 
The degree of mineralization could not be directly determined, since the 
enamel was lost on the ground section of the lower right deciduous incisor. 
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In the higher magnification (Fig. 2) it can be seen that the enamel is 
heavily infiltrated by spheroidal bodies which, after being stained with Gram 
stain, proved to be bacteria. This infiltration has developed from the surface 
and spread over the entire enamel cap. The accumulated bacteria have, to a 


~~ 
) 

Fig. 2—From the enamel stroma on the buccal side, Caries in the enamel. C, Cuticle 
covered by reduced enamel epithelium; Pr, prisms; SB, spheroidal bodies. By X, the enamel 
structure is no longer discernible. 

Fig. 3.—Enamel stroma. Lower magnification than in Fig. 2. 8S, “Spearheadings’; C, 
conelike formations of spheroidal bodies. 


great extent, reached all the way to the dentinoenamel junction. They invade 
the enamel partly as ‘‘spear headings,’’ partly as conelike formations (Fig. 3). 
In some places the enamel structure is not discernible, but leaves only the bac- 
teria to be seen. This is a carious process which comprises all the visible part 
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if the enamel cap. The surface of the enamel is covered by a hyaline mem- 
wane (the cuticle?) which, in its turn, is covered by the reduced enamel 
pithelium showing long pyknotie nuclei (Fig. 2). In this case the bacteria 
nust be supposed to have migrated through the membranous covering on the 
surface of the enamel. 

The yellow-green zone on the gingiva around the cervical border, observed 
vefore the extraction of the teeth, probably represents remnants of a sack- 
ormed projection of soft tissue described by Boyd and Miles. No traces of 


this tissue are to be seen on the enamel. 





' ries 4.—From the dentine in the incisal half of the tooth. Ampullaceous dilatations in 
the tubules. 
Fig. 5.—From the dentine in the incisal half of the tooth. Decay of Tomes’s fibers. 


The dentine: The layer of dentine is thinner than normal. In the incisal 
half of the dentine, the tubules have numerous small ampullaceous dilations 
(Fig. 4). Degeneration of Tomes’s fibers is to be seen in some places (Fig. 5). 
Although bacteria were not observed in the dentinal tubules, the deseribed 
pathologie changes are apparently an effect of the caries process in the 
enamel, 

-arallel to the dentinal tubules, just above the pulp diverticulum, there 
is a stripe of defectively developed dentine with large interglobular areas. 
Toward the cervical part of the tooth the dentinal structure grows constantly 
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more irregular; this is most clearly manifested in the peripheral zone of the 
dentine. It has here a granular appearance and develops gradually into inter- 
globular areas, the globuli of which are, however, much smaller than normal 
(Fig. 6). Another deviation from normal will be found in the fact that these 
interglobular areas are not orientated in conformity with the normal growth 
lines of the dentine, but lie like a broad belt parallel to the surface of the den- 
tine. The dentinal tubules do not reach this interglobular belt. 


Fig. 6.—Dentine structure in the middle and apical area of the tooth (lingual side). J, Inter- 
globular areas; S, spaces, partly with cell inclusions; P, predentine; C, cementum. 


Somewhat further cervically, inside this area, there are numerous spaces 
in the dentine which, in many of the sections, appeared to contain cells (Figs. 
6 and 7). Simultaneously with the dentine’s decreasing in thickness toward 
the cervical border, the dentinal tubules constantly grow shorter. The cervical 
end of this irregular dentine consists of interglobular areas with cell inclusions, 
but without dentinal tubules (Fig. 8). This area is larger on the lingual side 
than on the labial side. Lingually this tubule-free dentine shows a direct 





Fig. 7.—Dentine on the border between middle and apical thirds (buccal side). Higher mag- 


nification than in Fig. 6. Designations as in Fig. 


Fig. 8.—Cervical end of dentine (lingual side). JI, a areas without dentinal 
tubules; B, bone cuff; CI, cell inclusions; C, cementum; P, pulp 
ht 4 $—B, Bone cuff; CI, cell inclusions; C, cells in the tage of being included in the 
one ; pulp 
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deposition of bone tissue (Figs. 8 and 9) which, as it were, lengthens the den- 
tinal border as a cuff. Where this bone cuff faces the pulp there are areas in 
the active stage of cell inclusion. Labially the dentine is finished by a broad 
predentine or osteoid zone with cell inclusions. 

As has already been mentioned, the cervical third of the dentine is 
covered by a thin layer of cementum. This communicates with the bone tissue 
or osteoid tissue which is deposited on the cervical end of the dentine (Fig. 
8). This thin cementum capsule does not meet the enamel cap edge to edge, 
but stretches a little bit beneath the latter. 

The dentinoenamel junction is shaped like an even line and does not show 
the normal scalloped appearance. 

A ground section of the right lower deciduous incisor shows no apparent 
growth pattern in polarized light. Neither are the semilunar figures of normal 
dentine, indicative of spherical mineralization, seen in their ordinary forma- 


tion. 





rc 
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Fig. 10.—Incisal part of pulp. D, Dentine; EF, enamel. 
Fig. 11.—Apical part of pulp. FR, Round-cell infiltration; AB, accumulations of bacteria; 
B, bone cuff; D, dentine. 


The pulp: The pulp chamber is wider than normal. The pulp tissue 
shows a normal structure, except for the inflammatory changes which will be 
mentioned later. 

In the incisal part (Fig. 10) there are regular odontoblasts which, in the 
cervical part, are replaced by osteoblasts where the dentinal tubules disappear. 
Centripetal to the odontoblasts or the osteoblasts, respectively, the proper 
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pulp parenchyma is located. The zone of Weil and the cell-rich zone are 
lacking, as deseribed by Schréder and Moral.® Neither can any nerve bundles 


be seen in the pulp. 

In the apical part of the pulp there is a heavy round-cell infiltration (Fig. 
11) with an inereased number of polymorphonuclear leukocytes in the dilated 
blood vessels. In the tissue the cell picture is also dominated by leukocytes, 
but plasma cells are present too. The round-cell infiltration decreases incisally 
where the pulp shows only dilated blood vessels. Accordingly, an obvious as- 
cending pulpitis ean be established. At the disrupted basal pulp border are 
seen accumulations of baeteria (Fig. 11) which also ean be found in the thin 
cementum capsule covering the cervical part of the dentine. The inflammation 
must have come from the oral cavity along the sides of the crown through the 


periodontal tissue. 


Figs. 12 through 14.—Neonatal tooth from second boy. Ground section. 
Fig. 12 Buccal half of tooth. Ordinary light. 
Fig. 13.—Higher magnification. Polarized light. Cervical area. Thin layer of hypo- 
plastic enamel. The light areas between dentine and enamel are knots of cementum. 

Fig. 14.—Same magnification as in Fig. 13. Polarized light. Apical end. Within thin 
cementum layer, broad zone with spaces and two large canals (or spaces) in dentine, inner 
border of which shows resorption lacunae. Top: Semilunar figures in dentine. 


Histologic Investigation of the Neonatal Tooth in the Second Boy.—A 
ground section of this tooth was prepared, which was examined with a polar- 
izing microscope. Fig. 12 shows the buceal half of the tooth. An enamel layer 
of rather normal thickness covers the incisal two-thirds of the crown. It has 
a normal strueture and mineralization, although relatively large positive 
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double-refractive areas indicating hypomineralization are present. The cor- 
responding dentine has a normal appearance. Contrary to the natal teeth, 
normal semilunar figures are present. 

In the cervical third (Fig. 13) the enamel is pronounced hypoplastic and 
finally covers the cervix as an extremely thin shell. This part of the enamel 
is hypomineralized. In two places, small knots of cementum are seen between 
the dentine and the enamel. This tooth, unlike the natal teeth described, has 
a root with extension and contours as to be expected in a shedding tooth. 
A broad zone with spaces occupies the exterior part of the root dentine (Fig. 
14) stretching coronally, within the hypoplastic enamel, and gradually de- 
creasing in breadth. 

Near the root end, two large spaces or canals are seen, Of course, 
whether the spaces are containing cells or perhaps blood vessels cannot be 
decided on a ground section. The inner border of the root dentine shows 
resorption lacunae, while the outer part is covered by a layer of normal ce- 
mentum. However, part of the cervical dentine is denuded. 


Discussion 


The subject of natal and neonatal teeth raises two questions: Why are 
these teeth prematurely erupted? Can this anomaly contribute to solving the 
problem of tooth eruption on the whole? 

Since the teeth in the present case could not be examined in situ, they do 
not, any more than earlier cases, contribute to the solution of these problems. 


rom studying the different theories advanced in the literature, I have come 
to the conclusion that probably the premature eruption is due to an abnor- 
mally superficial position of the tooth germs which, in turn, is due to a he- 
reditary factor. Since these teeth have no bone tissue to penetrate, they meet 
less resistance in their way during eruption. 

Which are the forces that have conceivably been active at the eruption 
of the teeth from their superficial starting point? 

Most authors agree that the longitudinal growth of the root is an im- 
portant factor in the normal mechanism of eruption. The tooth partly pushes 
itself out of the alveolus. 

The Natal Teeth—In the present case, as in the cases described by 
Schroder and Moral? and Boyd and Miles,’ an irregular formation of hard 
tissue occurs at the cervical end of the tooth. The last-mentioned authors 
maintain that this tissue does not conform exactly to the incremental pattern. 
“This makes it difficult to accept what would otherwise be an attractive hy- 
pothesis, namely that the zone corresponds with a period of rapid axial move- 
ment of the tooth.” In the present case, however, the formative end of the 
tooth consists entirely of irregular tissue. This tissue need not necessarily 
follow normal lines of growth. The importance of this irregular hard tissue 
as a contributing factor at the eruption, therefore, should not be disregarded. 
The inclusion of cells indicates in itself that the formation oceurs rapidly. 
Schréder and Moral® mention that the irregular dentine at the cervical end 
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of the tooth at a certain point communicates with the subjacent real bone tis- 
sue. Since these authors speak about a gomphosis in this connection, it must 
be presumed that they conceive of this bone tissue as part of the alveolar bone. 
In the present ease the bone formed basally to the tooth seems to be a direct 
continuation of the cervieal dentinal border. In distinction to earlier cases, 
with the exception of that presented by Boyd and Miles,’ a certain root forma- 
tion has here taken place, but this root consists of bone, not of dentine. The 
cause of this must be a pathologie disposition for hard-tissue formation. It 
may be partly that this oceurs in a tooth with abnormal mobility where, for 
this reason, especially the pulp base is subjected to mechanical irritation and 
partly that the inflammation present must be considered. It is well known 
that, on inflammation of the pulp, a bonelike tissue may be formed along the 
inner walls of the dentine in a fully developed tooth also. 

The condition shown in Figs. 8 and 9, where osteoid tissue or predentine 
is found on the outside of the dentinal border, has also been observed by 
Pfliiger® in a rachitie tooth germ. Pfliiger takes this condition as an evidence 
in favor of Beneze’s theory about a thin peripheral dentinal zone staying un- 
calcified until the formation of cementum starts. This investigation has shown 
that, in the part of the crown covered only by cementum, the peripheral 
dentine has a deviating structure, indicating a certain likeness with the granu- 
lar layer of Tomes in normal root dentine. This must be presumed to in- 
dieate that the inducing influence of the enamel organ has failed. Here it is 


of interest to make a comparison with the dentine in dentinogenesis imperfecta. 
On account of insufficiency in the odontoblasts, the main bulk of the dentine 
in this anomaly has an anomalous structure. The peripheral dentine, on the 
other hand, is normal, which Pfliiger® has interpreted as the result of an in- 
ducing influence deriving from the enamel epithelium which is completely 


normal, 

There is nothing pathologic in the fact that Weil’s zone and the cell-rich 
zone are missing in the pulp, since these zones do not appear until the forma- 
tion of dentine is finished,’ which occurs only at the normal time of eruption, 
that is, in this case after about six to nine months. 

The inereased vascularization of the pulp has been mentioned in reports 
of previous experiments also, and may be a contributing factor in the pre- 
mature eruption in the same way as the blood pressure in the pulp is supposed, 
by many research workers, to be of essential importance in the normal tooth 
eruption. 

As for the ascending pulpitis established in the present case, it should be 
mentioned, for the sake of comparison, that an analogous process takes place 
in deciduous teeth before the shedding. Westin™ has shown how a pulpitis 
here starts at the pulp base and spreads in an incisal direction. The micro- 
organisms of the oral cavity reach the pulp of the loose tooth through the 
periodontal tissue. 

The present case shows other findings of interest, although without any 
direct connection with the eruption. Caries in natal teeth has never before 
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been described. We are here confronted with an extraordinary case in which 
a erown with deficiently mineralized enamel is completely erupted and sub- 
jected to the influence of the saliva. It is possible to decide the accurate time 
during which the caries developed, that is, within nine days after birth. (This 
is, naturally, true of the pulpitis also.) Any intrauterine infection can be 
excluded. The extension reached by the carious process during these nine 
days is amazing. The enamel may possibly have been cracked (this has been 
described in earlier cases) which, together with its deficient mineralization, 
would naturally contribute to making it predisposed to caries. However, even 
if the bacteria have entered through cracks, the destruction of the enamel 
tissue which they cause is still a carious process. 

The fact that the child was nursed solely by his mother during the first 
fourteen days is also of great interest in connection with the origin of the 
carious process. The problem is whether there has occurred any formation of 
plaque on the whole and whether there exist any posibilities of fermentation 
of carbohydrates on the enamel surface. However, even if there has been no 
formation of acid or decalcification, it is conceivable that bacteria have been 
able to invade this deficiently mineralized enamel. 

The Neonatal Tooth.—The most interesting feature in this case is the forma- 
tion of a root, consisting of dentine, although a somewhat pathologie one. It is 
to be assumed that this relatively normal root has secured the fixing of the tooth 
after its premature eruption. The resorption lacunae indicate that the root has 


been longer than seen in the section. Unfortunately, its previous extension could 
not be evaluated, as no roentgenograms were available. 

Why, in the neonatal tooth, the root is built up of dentine and not of bone 
cannot be definitely determined. Obviously, there has been no inflammation in 
the tooth’s surroundings that might have resulted in an ascending pulpitis con- 
tributing to pathologie conditions for root formation. 


Summary 

The literature on teeth present at birth or erupting immediately after 
birth is surveyed briefly. A report is given of the eruption of the first tooth 
in three brothers. The oldest one got his teeth at the normal time. The second 
boy had a lower incisor that erupted nine days after birth (“neonatal tooth’). 
This tooth was shed when the boy was 6 years old, and it was a little smaller 
than the other lower incisors. The youngest boy had two lower incisors pres- 
ent at birth (“natal teeth”) which, however, were removed nine days later. 
The present article deals with the histologic investigation of the two natal 
teeth and the neonatal tooth mentioned. 

In the natal teeth the enamel, in which mineralization has not been ae- 
complished, covers only the incisal two-thirds of the crown, while the cervical 
third is covered by cementum. Extensive enamel caries developed during 
these nine days when the boy was nursed solely by his mother. Signs of 
earies in the dentine could also be observed. In the dentine the incisal half 
is otherwise normal, while the cervical half shows a most irregular structure, 
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namely, dentinal tubules decreasing in length toward the cervix, where they 
disappear completely, and further cell inclusions in empty spaces in the min- 
eralized matrix. In the part of the dentine covered by cementum there is a 
peripheral zone of interglobular dentine with very small globuli. In the part 
of the dentine covered by enamel, the peripheral zone is normal. It is true 
of the whole bulk of dentine that any incremental pattern is hardly visible. 
Neither are the semilunar formations, visible in polarized light and indicative 
of spherical mineralization, present in their ordinary pattern. The dentino- 
enamel junction does not have the normal sealloped appearance. At the cervix 
the dentine shows a deposition of more or less regular bone tissue assuming 
the form of a root. No Hertwig’s sheath is present. The cause of the forma- 
tion of the irregular dentine and the bony root is supposed to be mechanical 
irritants due to the mobility of the tooth. 

The absence of Weil’s zone and the eell-rich zone in the pulp is not 
pathologic, but is in accordance with a normal stage of development. An 


ascending pulpitis deriving from accumulations of bacteria in the basal pulp 
border ean be established. These bacteria must have come from the oral cavity 
through the periodontal tissue in the same way as in deciduous teeth prior 


to their shedding. 

The neonatal tooth described has a root with extension as to be expected 
in a normal shedding tooth. A broad zone with spaces occupies the exterior 
part of the root dentine. The cervical third of the enamel is hypoplastic and 


hypomineralized. 
The familial tendeney indicates that in these two brothers the natal and 
neonatal teeth have been formed in superficial position due to a genetic factor. 
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KAPOSI’S SARCOMA OF THE HARD AND SOFT PALATE 
Report of a Case With a Five-Year Follow-up 
Harry L. Levin, Captain (DC) USNR* 


HE abundance of literature on idiopathic multiple hemorrhagic sarcoma 

of Kaposi reflects the importance of this disease and the variety of opinion 
regarding its basic nature. There is considerable controversy regarding the 
classification of the disease, its pathogenesis, and histologic minutiae.’ Al- 
though it shows a predilection for the extremities, hardly any part of the 
body surface is spared. Oral lesions relating to this disease have been re- 
ported. The case presented here is descriptive of a single nodule appearing 
in the hard and soft palate of an American Jewish woman (Fig. 1). This case 
is worthy of note because in the five-year follow-up there was no recurrence 
after initial surgery. 

Etiology 

The hypothesis accepted by most observers is that some agent—chemieal, 
bacterial, or fungous—attacks the vaseular mechanisms, causing primarily 
inflammation and dilatation of the blood and lymph vessels, with later pro- 
liferation that may resemble a granuloma or a malignant new growth in situ. 
Many authorities do not accept this concept. 

The initial lesion may be either a nodule or a plaque, more frequently the 
latter, the color of which may be reddish brown or reddish blue; it is so typical 
in appearance that it can be recognized easily. The nodules or plaques may 
or may not be sensitive. They may be pruritic. The plaques expand by 
coalescing with neighboring plaques and assuming confluent sheets which may 
eventually cover the entire surfaces. Pearee and Volker? report a case in 
which a nodule was present in the gingiva several months before the skin 
lesions appeared. 

Histopathology 

A diagnostic feature is that sections show the usual cardinal changes 
occurring initially in the derma and a dilatation of the blood and lymph ves- 
sels, with the former abundantly supplied with erythrocytes surrounding 
granulomatous or inflammatory areas. Later this is followed by a fibrous 
connective tissue hyperplasia arranged in irregular patterns. Early lesions 
are not suggestive of its sarcomatous character. Here and there many 

The opinions or assertions contained in this article are the private ones of the writer 
and are not to be construed as official or reflecting the views of the Navy Department or the 


Naval Service at large. 
*Dental Department, United States Naval Receiving Station, Boston, Massachusetts. 
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atypical endothelial cells surround the blood vessels, with some of these dip- 
ping into the lumina. There is considerable destruction of the corpuscles, 
with no apparent fragmentation noted. However, when Foot’s stain is em- 
ployed, hemosiderin is revealed. The formation of new eapillaries is a prom- 
inent feature. They are often numerous, ectatic, and even cavernous. Scat- 
tered throughout the tissues may be seen a few mitotic figures, which, under 
these unusual circumstances, may be diagnostic of Kaposi’s sarcoma, fibro- 
sarcoma, or a hemangiosarcoma as suggested by Lever.* 


Case Report 


Positive Findings.—Patient B. 8., a 24-year-old American Jewish woman, stated that 
in August, 1949, she noted a small, raised lesion, nonuleerated in character, on the roof of 
her mouth, This remained entirely asymptomatic, except that the patient was conscious 
of its presence. In October, 1949, she began to feel dizzy and thought at the time that 
she might have been fatigued. She went to her family physician, who made some blood 
tests and told the patient that she had infectious mononucleosis. The spleen and cervical 
and axillary lymph nodes were supposedly enlarged. The patient further stated that 
she had some other small ulcerations in her mouth which recurred periodically. The lesion 
on the roof of her mouth became ulcerated, with a crater formation on its surface, The 


Fig. 1.—An isolated lesion in the hard and soft palate of an American Jewish woman, 24 
years of age. Microscopic examination proved it to be malignant. (Courtesy of the Photo- 
graphic Department, Memorial Hospital, New York, N. Y.) 


patient was treated with penicillin for one week by her physician, following which the 
symptoms in the nodes and the splenic enlargement subsided. The ulcer on the top of the 
lesion also healed and closed, although the lesion remained as a nonulcerated tumor, with 
a slight crater formation, which caused no symptoms. At no time was there any pain or 
bleeding, The lesion remained healed until about March 1, at which time the ulcer re- 
formed and the crater grew larger. This area became tender only if traumatized by such 
foods as peanuts, toast, etc. The lesion started to increase in size about four weeks later. 
The lesion seen in Fig. 1 is of eight weeks’ duration. 
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General Physical Condition.—The patient was not in acute distress. There were a 
revealed no 


few axillary lymph nodes no larger than 1 em. in diameter, Examination 


enlargement of the heart, no murmurs, and no CVA tenderness. Her pulse rate was 80; 


blood pressure was 118/64, Within the lymphatics there were no gross enlargements ex- 
cept as noted under the axilla. 

Mouth: The teeth were in good repair. The tongue was centered and moist. In the 
roof of the mouth at the posterior aspect of the hard palate, slightly to the midline, was 
an ulcerated raised lesion about 8 by 10 mm. in diameter, somewhat irregular with raised 
This was hard to the touch and ap- 


borders and a slight amount of slough in the center. 
There was no history of bleeding. 


peared to have undergone a recent increase in size, 
Neck: No cervical lymphadenopathy could be felt. There were no pre- or post- 
auricular nodular enlargements. The thyroid was not felt. The trachea was centered. 


Fig. 2.—The center of this lesion is a granulomatous area flanked on either side by 
engorged blood vessels. Here and there are numerous vessels showing thickened endothelial 
cell layer. (Magnification, x11.) (Courtesy of the Armed Forces Institute of Pathology.) 


Laboratory Findings (Description of the Pathology).—The segment consisted of an 
irregular gray tissue capped on the surface of the mucosa. The specimen was 3.5 by 1 em. 
The undersurface was partly attached to the bone. Biopsy at this time revealed a low- 
grade fibrosarcoma. At a later, more critical re-examination by Stewart4+ (verified by 
Bernier5 and Lever®) the microscopic findings were compatible with a diagnosis of Kaposi’s 
sarcoma (Figs. 2, 3, and 4). 

Hospital Course and Operation.—The patient was ambulatory. Premedication on the 
morning of April 3, 1950, consisted of morphine, 1/6 gr.; Nembutal, 1.5 gr.; and scopolamine 
hydrobromide, 1/150 gr. on call. A complete blood count was made, Prior to the insertion 
of. the intratracheal tube, the nose and throat were sprayed with a 5 per cent cocaine 
solution so that the intubation might be less painful and its insertion less difficult. After 





Fig. 3.—Fibroblastic cells are arranged in irregular pattern; many atypical cells are seen, 
giving the lesion its fibrosarcomatous appearance. In the lower right-hand corner may 
seen newly formed capillaries. (Magnification, 155.) (Courtesy of the Armed Forces Insti- 
tute of Pathology.) 


Fig. 4.—An abundance of atypical endothelial cells proliferating directly into the lumina 
of the vessels. Immature fibroblasts are to be noted throughout this section. A few mitotic 
figures are also noted, giving the lesion its malignant characteristic. (Magnification, 355.) 
(Courtesy of the Armed Forces Institute of Pathology.) 
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nareosis had been achieved by the initial application of nitrous oxide and oxygen, Pento- 
thal sodium, 2.5 per cent, together with 100 units of curare, was injected intravenously. 
The tumor was encircled by a wide incision down to the periosteum of the hard palate. 
A margin of 1.5 em. was used as a safeguard to include all diseased tissue around the 
lesion. A circle of the maxillae was cut out with the Stryker saw. The fragment and 
the overlying soft tissue were removed. Bleeding was controlled by a hemostatic gauze 
(Cornish wool) placed into the defect and attached to the posterior nasal pack by a liga- 
ture, The patient was returned to her room in good condition. The operation was per- 
formed at the Memorial Hospital, New York City, by Drs. Leake and Rogers on the staff 
of Dr. Hayes Martin. (See Fig. 5.) 





Fig. 5.—Patient B. S., a 24-year-old woman. Wide excision of malignant lesion in the 
hard and soft palate, five days postoperatively. Wound healing nicely. (Courtesy of the 
Photographic Department, Memorial Hospital, New York, N. Y.) 


Immediately after the operation, the blood pressure and pulse were good, In ad- 
dition to 500 ¢.c. of blood given intravenously, an additional 500 ¢.c. of 5 per cent glucose 
with water and vitamins was also given, along with 1,000 ¢c.c. Amigen at bedtime and 0.5 
gr. codeine, given hypodermically every four hours (as needed) for the relief of pain. 
To control possible infection, 300,000 units of penicillin was given twice daily. An 
ampule of caffeine and sodium benzoate, intravenously, immediately, was also prescribed. 


Postoperative Treatment.—Three days after the original packing was removed, the 
wound was again packed lightly with gauze moistened with mineral oil. At this time 
an impression was taken with an alginate (D-P) for an obturator, A complete blood 
count showed a relative lymphocytosis and a high eosinophil count (9 per cent). On the 
day after the obturator was inserted, the patient’s normal speech was restored; the 
obturator also prevented food from passing into the wound. Eight days later the patient 
appeared well and in a good frame of mind, and the wound apparently had healed satis- 


factorily. 
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Five-Year Follow-up.— 

April 21, 1955: Four months ago the patient gave birth to a baby, born without 
eyeballs and with congenital atelectasis. The mother recently has been seen in the Mar- 
garet Sanger Clinic, and authorities there reported that she has a fibroid tumor. 

April 22, 1955: Examination of the oral cavity at the Memorial Hospital revealed a 
well-healed area of the hard and soft palate. Upon further examination, the uterus was 
found to be enlarged and the fundus easily palpable. The patient was seen by Dr. Pierce, 
who confirmed the presence of a fibroid tumor, All other findings were within normal 


limits, 
Comments 


This case illustrates that any growth, no matter how innocent in ap- 
pearance, in which there is no pain or tenderness should be viewed with sus- 
picion. A biopsy should be taken immediately. A policy of watchful waiting 
may result in irreparable damage through metastasis. It is wise to act 
promptly, even though the lesions appear harmless, for they may later prove 
malignant. Several microscopic specimens should be taken to ascertain 
whether or not all the diseased tissue has been removed. 





_ Fig. 6.—Obturator used to cover wound in the hard and soft palate. This form of pros- 
thetic appliance had been serving well for five years. It had been remade on several occasions. 
(Courtesy of the Photographic Department, Memorial Hospital, New York, N. 


The obturator does not interfere with healing. In the case just reported, 
there were no teeth missing in the upper arch; therefore, four crib clasps, 
riding over the crest of the interproximal spaces of the teeth, retained the 
appliance in position. 

Dental Aspect 


Immediate insertion of a prosthetic appliance (Fig. 6) to replace lost 
tissue in the palate may raise the morale of the patient. Therefore, loss of 
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time from work, impairment of speech, and interference with masticatory 
function must be considered. Ackerman? recommended that the material 
for the prosthetic appliance be made of aerylic, which is ideal from the aspect 
of weight, color, cleanliness, adaptibility, and tolerance for the tissues of the 
oral eavity. It must lend itself to a high polish and it must be nonirritating 
to the inflamed surfaces. It must be easy to repair, permitting corrections 
from time to time, and sealing of the margins of the wound must be easily 
accomplished. It is advisable to have a properly functioning appliance so 
that there is no interference with masticatory movement. The urgency for 
the prosthetic appliance should determine the time for construction of the 
prosthesis. Some advocate complete healing of the wound before impres- 
sions are taken, with a period of ten days to two weeks for adjustment to the 
denture. Thus, the initial appliance can serve only as a temporary replace- 
ment. 
Treatment 

The treatment of a single lesion or of a few isolated lesions should not 
present the problems that may arise when the lesions are multiple and con- 
fluent over large areas of the integument or are located in the viscera. Sur- 
gery proved successful in the case just described, as evidenced after a five- 
year follow-up in which there was no recurrence. The nodules usually are 
not influenced by any known therapy, although x-ray is hopefully employed 
at the present time. Spontaneous regression may occur but,‘according to 
Choissier and Ramsey,® fatal visceral lesions will occur in 14 per cent of the 
eases. In one ease of multiple idiopathic hemorrhagic sarcoma of Kaposi, 
Osborne and associates’ used nitrogen mustard therapy which brought no 
response, either clinically or microscopically. 

In those cases in which the patient is acutely ill, a supplementary regimen 
of general supportive therapy must be carried out. Whole blood is beneficial 
to patients whose calorie and protein intake is inadequate and to those with 
marked anemia or leukopenia. 

Discussion 

It is difficult to assess the frequency of Kaposi’s sarcoma, because cases 
with a similar clinicopathologie picture have been described under a multi- 
plicity of headings.’*° Symmers"™ regards Kaposi’s sarcoma as a type of 
fibrosarcoma in which the vascular spaces appear as pseudosinusoids and the 
erythrocytes are extravasated into the spaces from nearby capillaries by 
trauma. MacLeod,’? on the other hand, argues against the sarcomatous nature 
of Kaposi’s sarcoma and defines it, rather, as a proliferation of the connective 
tissue cells with vascular dilatation. Ewing™ considered it to be an infective 
granuloma of unknown etiology that could assume neoplastic characteristics 
under certain adverse conditions and in predisposed subjects. Fordyce™ 
considered the disease to be the best illustration of a true angiosarcoma, that 
is, one made up of connective tissue elements which apparently originated from 
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the adventitia of the vessels. Lieberthal*’® found primarily a proliferation of 
the endothelial and adventitia of the blood vessels and considered the con- 
dition to be a slowly growing sarcoma which might become malignant. 

Lever® notes that in the early stages Kaposi’s sarcoma may resemble a 
vlomus tumor. In the latter stages it resembles a nevus vasoculosus or granu- 
loma pyogenicum. Choissier and Ramsey® adhered closely to the vascular 
origin alternating with embryonic spindle cells which lie in a dense reticulum. 

Another point of view was expressed by Ewing’® when he stated: “The 
sarcoma of Kaposi is eapable of developing genuine characteristics of a malig- 
nant tumor, and the final tumor is a spindle-cell sarcoma. It is possible that 
many cases diagnosed as multiple idiopathic hemorrhagic sarcoma of Kaposi 
may be related to Mycosis fungoides.” It is interesting speculation, accord- 
ing to Warthin,’® that a single circulating irritant might set up a tumor proc- 
ess which would manifest itself as a lymphoblastoma, on the one hand, and 
as a Kaposi’s sarcoma, on the other, the cells in both processes being of the 
same mesenchymal origin. 

Dillard and Weidman" and Pautrier and Diss’ eall attention to the 
verrucous nature of the lesions. The occurrence of localized and widespread 
purpura in which the nodules and plaques developed has been recorded by a 
number of observers, such as Philippson,’® Kaposi,?° and many others. 

The lymph nodes are often palpable. The swelling may be due solely 
to inflammation or it may show the microseopie picture of a Kaposi’s sar- 
coma, aS has been demonstrated by Lang and Haslhofer** and Becker and 
Thateher.*? Tedeschi and his co-workers®® noted the early general lymphad- 
enopathy affecting both superficial and deep lymph nodes. These were 
noticeable at a time when cutaneous lesions were not yet manifest, and were 
so limited in extent and so indefinite in character as to be easily overlooked 
or misinterpreted. 

Of the 356 cases found in the literature by Dérffel,?* 325 were in males 
and twenty-one were in females. The incidence is highest in the sixth and 
seventh decades of life. Of this number, Dérffel found 111 cases in Italians, 
fifty in Russians, twenty in Poles, and forty-five in Jewish persons, most of 
whom were born in Russia or Poland. Among the remainder of the 356 pa- 
tients, almost every civilized nation was represented. Déorffel further noted 
that the incidence of this disease is geographic, rather than racial, and that 
the majority of the cases originated in northern Italy, Russia, and Poland. It 
might be mentioned here that the disease has a socioeconomic aspect, since 
most of the cases were found in patients who were of the laboring classes. 

Kaposi’s sarcoma grows very slowly in most eases; however, cases have been 
reported in which the disease spread with great rapidity. Lesions in the 
breast of the female are rapidly fatal. The life expectancy of twelve such 
patients at Memorial Hospital in New York City was less than two years. In 
the other sites, the condition has been known to endure for twenty-five years; 
however, the usual life expectancy does not exceed five to ten years. 

The comment of Becker and Thatcher” is characteristic of the difficulty 
in classifying Kaposi’s sarcoma, since they found the lesions to vary in some 
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cases. Single sections may be angiomatous, granulomatous, or neoplastic or 
they may show combinations of any of these histologic features. They do not 
find the term sarcoma applicable to this disease. More appropriately, the 
disease should be classified as a multicentric benign neoplasm originating 
in the perithelial tissue from embryonic mesenchymal cells. After a period 
of years, the cells may undergo malignant degeneration and produce true 
sarcoma, resulting in metastasis and death. Occurrence late in life suggested 
a neoplastic rather than an infectious nature. 


Summary 

1. A ease of multiple idiopathic hemorrhagic sarcoma of Kaposi of the 
hard and soft palate has been presented. 

2. Kaposi’s sarcoma is usually systemic in nature, but it may be involved 
locally and independently in an unpredictable manner, involving the skin 
and internal organs with vascular and lymphatic disturbances, with a later 
fibrous hyperplasia. 

3. It is characterized further by a series of histologic patterns from 
which a definitive etiological picture is extremely vague. 

4. Surgery with wide excision is the treatment of choice when the le- 
sions are single or few in number, but not involved systemically or complicated 
by metastases. However, when the lesions are many and confluent, x-radiation 
may prove beneficial. 

5. Immediate replacement of lost tissue with a prosthetic appliance builds 
morale, since speech and mastication are improved. 


I am most grateful to Colonel Joseph L. Bernier, DC, USA, Director of the Institute 
of Pathology, Washington, D. C., for the fine microphotographs of Kaposi’s sarcoma and 
for his consistent help in my earlier contributions, and to Dr. Hayes Martin, Chief of the 
Head and Neck Department, Memorial Hospital, New York, New York, for relinquishing 
a detailed case history on my case. I also wish to thank Lyon P. Strean, D.D.S., PhD., 
of Merck & Co., Inc., West Point, Pennsylvania, for his continuous helpful suggestions and 
criticisms, and Miss E, A. Dennis, Medical Librarian at the United States Naval Hospital, 
Chelsea, Massachusetts, for her untiring help. 
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Endodontics 


MICROSCOPIC INVESTIGATION OF ROOT CANAL FILE 
AND REAMER WIDTHS 


Epwarp N. GREEN, D.D.S., M.S., BrRooKiyn, N. Y. 


HE instruments commonly employed for enlarging the root canals of teeth 
prior to sterilization and obturation are files and reamers. The practitioner 
of endodonties looks for several qualities in these instruments, namely: 


1. Uniformity in the width of the cutting portion of the instruments, 
designated by a size number. (For example, all No. 1 files should 
measure the same width, all No. 2 files the same, ete.) 

Uniform gradation of increase in size from the smallest to the next 
succeeding size of instrument. (Thus, the increase in size from one 
number to the next should be small but uniform.) 

Uniform tapering from one size number to the next. 

A good balance between flexibility and stiffness. 

Strength, that is, resistance to breakage. 

Sharp cutting edges. 

Freedom from clogging. 

Freedom from manufacturing imperfections. 


This report deals with the first three factors, namely, uniformity in size, 
uniformity of grading (size gradation), and uniformity of taper. It represents 
the results of a laboratory investigation undertaken to determine the causes 
of discrepancies in file and reamer sizes as compared with root canal sizes. 
‘or example, one of the frequent complaints of the endodontist has been the 
difficulty encountered when a No. 4 file is used in a curved or fine canal even 
after the canal has been properly enlarged with the Nos. 1, 2, and 3 instru- 
ments. One explanation is that the degree of hardness of the dentine is not 
sufficient to overcome the inflexibility of a No. 4 filet As will be pointed out 
later, the unusual increase in stiffness of a No. 4 file was found to reside in an 
increased increment of size between a No. 3 and a No. 4; in fact, a much greater 
increment than between a No. 1 and a No. 2, or between a No. 2 and a No. 3 in- 
strument. This finding, among others to be discussed, leads this investigator 
to add his voice to the plea of others* for greater standardization of the instru- 
ments employed in endodonties. 
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Procedure 

The cardboard used to package Kerr short-handle files was prepared with 
four parallel lines, as shown in Fig. 1, each line of a different color. The holes 
already present in the cardboard accommodated the handles and allowed the 
shafts of the instruments to lie flat; this was a necessity because of the shallow 
depth of foeus of the microscope used for making the measurements. One 
line was touched by the tips of the instruments, with a second line parallel 
to this drawn 1 mm. from it. A third line was drawn 6 mm. from the first, and 
a fourth line 15 mm. from the first. A measurement was made 1 mm. from the 
tip (1) to coincide with measurements of root canal diameters made 1 mm. 
from the apical foramen, carried out in a separate investigation,® and (2) be- 
cause the instruments taper to a point from their full width nearly a full 
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Fig. 1.—Five files in place on the cardboard, showing holes for the handles and parallel lines 
drawn to indicate the point of measurement. 

millimeter from the tip, so that measurements at the true tip would not be 
meaningful (Fig. 2). The 6 mm. mark was chosen also to coincide with the 
measurements of root canal diameters, thus providing an idea of the sizes of 
the instruments in their end 6 mm., the portion which must enlarge the ‘‘apical 
third’’ of the root canal. A final measurement, 15 mm. from the tip, cor- 
responds with the point at which the serrations end and the shaft of the in- 
strument becomes smooth. By drawing lines of different colors on the cardboard 
in the manner just described, it was possible to measure the instruments at 
exactly the desired distance from their tips with little chance for error. 

New instruments were bought on the open market (1956), and those to be 
measured were selected from different batches. Five No. 1 Kerr files were 
placed on the cardboard which, in turn, was set on the platform (stage) of a 
micrometer-measuring microscope (Gaertner Scientific Corporation), which 





Fig. 2.—Photomicrograph of approximately the end 2 mm. of a No. 6 file. A measurement 
was made across the widest portion, 1 mm. from the tip. 


Fig. 3.—Micrometer-measuring microscope. 1, Eyepiece containing hairline. 2, Focusing 
knob. 3, Adjustment knob for moving the optical unit laterally during measurement. 4, Hous- 
ing containing the measuring mechanism. 45, Position of instruments on platform. 
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provided a 32 diameter magnification (Fig. 3). Focusing on one file, the 
hairline in the eyepiece was lined even with the edges of the serrations on one 
side, just touching the edges of the spirals (Fig. 4). The mechanism was so 
designed that revolution of the adjustment knob moved the whole optical 
unit, which was mechanically coordinated with the measuring mechanism, 
until the hairline arrived at the other side of the file, the file itself remaining 
stationary. The difference between the readings taken from the scales at the 
start and finish of each excursion gave the width, equal to the diameter of the 


Fig. 4.—Photomicrograph of a section of a file (left) and reamer (right). Measurements 
— at the widest point across. The diameter of the microscopic field shown here is 
abou od mm. 


cross section of a cirele encompassing the periphery of the spirals, in microns 
(1 = 0.001 mm.; approximately 25.4 mm. = 1 inch). The accuracy of this 
method, after measurements of the same file were taken repeatedly, was with- 
in plus or minus 1 per cent of the cross-section measurement of that file. 


Results 


Table I gives the mean and median widths of Kerr files and reamers No. 
1 to No. 6, as determined from the original measurements. The number of 
instruments of each size measured is also shown. The widths of most of the 
instruments measured fell within the tolerance limits established by the manu- 
faeturer. This fact is illustrated by comparing the mean and median widths 
in Table I, since the mean, or average, is affected by high or low numbers while 
the median, having an equal number of figures above or below it, is not so 
affected. 
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Fig. 5 shows the mean widths of files and reamers in graph form. The 
uneven gradations of widths of these instruments from No. 1 to No. 6 are well 
illustrated by placing a straight edge so that it touches the tips of the bars 
showing the file sizes as determined 1 mm. from the tip of the files. Two 
groupings separate themselves—Nos. 1 to 3, and Nos. 4 to 6. An unusually 
large increment occurs between the No. 3 and the No. 4 instruments. Figs. 6 
and 7, based upon width difference, in microns, and width increase, in per 
cent, show this more vividly. 


TABLE I. WIDTHS OF INSTRUMENTS IN MICRONS 








] DISTANCE MEASUREMENTS MADE FROM TIP 
1 MM. 6 MM. 15 MM. 
| MEDIAN 





NUMBER 
MEASURED | MEAN | MEDIAN MEAN | MEDIAN | MEAN 
Files 
10 119 119 200 200 318 322 
10 172 171 254 256 396 390 
10 233 234 322 322 493 494 
10 330 330 437 439 634 630 
10 427 426 568 578 768 768 
555 556 662 651 877 870 
Reamers 

150 154 220 225 342 339 

192 190 306 295 476 470 

250 258 348 351 489 496 

373 370 447 435 560 555 

482 480 521 525 634 634 

495 498 627 619 745 746 
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Fig. 5 also compares the widths of files with reamers of the same size 
numbers. Measured 1 mm. from their tips, the files had a lesser mean width 
than the reamers, except for the No. 6 instruments. Measured 6 mm. from 
their tips, the Nos. 1, 2, 3, and 4 files had a lesser mean width than the reamers, 
while Nos. 5 and 6 had a greater mean width. Measured 15 mm. from their 
tips, only the Nos. 1 and 2 files had a lesser mean width than the reamers, while 
Nos. 3, 4, 5, and 6 had a greater mean width than the reamers of the same size 
numbers. It is evident, therefore, that the reamers were slightly wider, on the 
average, than the files near the tips, while they tended to be narrower than 
the files nearer the handles of the instruments. The reamers, particularly Nos. 
+ to 6, had a more gradual taper than the files, which might give the impression 
that they are narrower altogether for a given size. Furthermore, the spiral 
construction of the reamer is such that it may be passed into a curved canal 
and withdrawn without cutting dentine, as long as it is not rotated, while the 
tight spirals of the file do not allow this. However, binding of the tip of a 
reamer may cause it to break rather easily. 

The width differences between successively numbered instruments are 
given in microns in Fig. 6, and in percentages in Fig. 7. The differences in 
width were determined by subtracting the mean width of each file from that 
of the next succeeding size. As was pointed out in the study of the first graph, 
the width of the files and reamers did not increase equally from No, 1 to No. 6; 
nor are there uniformly graded increments of width as the numbers increase. 
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Instead, the difference in width between a No. 1 and a No. 2 file approximately 
equalled that between a No. 2 and a No. 3, but the difference between a No. 3 
and a No. 4 was nearly double that between a No. 2 and a No. 3. The differ- 
ences in width between a No. 4 and a No. 5 and between a No. 5 and a No. 6 
were similar to the difference between a No. 3 and a No. 4 file. As for the 
reamers, much more variation existed for the instruments measured. Near 
the tip, Nos. 1 and 2 had a difference in width similar to that between Nos, 2 
and 3. Six millimeters from the tip, the increase in width between Nos, 1 and 
2 was double that between Nos. 2 and 3. Measured 15 mm. from the tip, No. 
2 reamers had a mean width nearly twice that of the No. 1 reamers, but the 
No, 3 reamers had about the same width as the No, 2. However, Nos. 3 and 4 
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Fig. 7.—Graph showing the percentage increase in widths of the larger over the smaller instru- 
ments, based on calculations from Table 


showed an increment in width comparable to that of the files, the increment 
being nearly double that between Nos. 2 and 3. The increment between Nos. 3 
and 4 was similar to that between Nos. 4 and 5. The increments between Nos. 
4 and 5 and between Nos. 5 and 6 were similar at 6 and 15 mm. from their tips, 
but at 1 mm. from the tip No. 5 and No. 6 reamers were almost equal in width. 

From the preceding figures, we conclude that the tapers of the reamers 
varied considerably more than the tapers of the files. However, the tapers of 
the No. 1 to No. 4 files were not consistent either, but the larger Nos. 5 and 6 
had nearly equal tapers. A greater taper decreases the likelihood of breakage. 
Actually, the variation in tapers may not be of clinical significance where the 
files are concerned, although this aspect deserves further study. The tre- 
mendous taper variation of the reamers certainly is undesirable, since the 
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tendency of the reamer to bind in the canal is accentuated by such a variation. 
or example, the No. 3 reamers were considerably wider than No. 2 measured 
at 1 mm. from the tip, but were practically the same width near the handle. 
The same trend appeared between the No. 3 and No. 4 reamers. Binding at the 
tip, with subsequent breakage, would be particularly likely to occur in these 


cases. 

The foregoing discussion is based on the actual difference in the widths of 
each instrument compared with the preceding one. Fig. 7 gives the percentage 
difference in widths, calculated by dividing the difference between the mean 
widths of two successively numbered instruments by the width of the smaller 
one. This gives the percentage increase in width of the larger over the smaller 
instrument. The significance of these figures lies in the revelation that while 
the true inerease in size may be small, the percentage increase may be large. 
‘or example, No. 2 files measured in width approximately 50 » more than No. 1 
files, but this was an increase of 45 per cent. On the other hand, the same files 
measured at 15 mm. from the tips had a difference in width of almost 80 », and 
this represents only a 25 per cent increase of No. 2 over No. 1. Files 2 to 
3 maintained their percentage difference in width measured at 6 and 15 mm. 
from their tips, but showed a drop in percentage difference at 1 mm. from the 
tip. Files 3 to 4 showed an increase in percentage difference in width all 
along the length of the instruments, again emphasizing the great increment of 
size of the No, 4 over the No. 3. The larger files, Nos. 5 and 6, generally 
showed a considerable drop in percentage increase in widths, indicating that 
onee the No. 4 file has entered a canal freely, Nos. 5 and 6 will not be much of 
a problem. The width differences of the reamers measured in percentages re- 
flected considerable variations, as did the true differences in microns. Nos. 1 
to 2 had a high percentage of increase in width at all points, which suggests 
that great caution is necessary in the use of the No. 2 reamer. Nos. 2 to 3 
reamers had a lower percentage increase in width measured at 6 and 15 mm. 
from the tip than that between Nos. 1 and 2, but the inerease slightly higher 
at 1 mm. from the tip. As with files, Nos. 3 to 4 reamers exhibited a consider- 
ably higher percentage increase in width than that between Nos. 2 and 3, 4 
and 5, or 5 and 6. 

Conclusion 

The practice of endodontics requires a high degree of skill. It also re- 
quires instruments which can be used with ease and confidence. The files and 
reamers measured in this investigation lacked uniformity of width, size grada- 
tion, and taper to a degree readily perceptible by laboratory methods, even 
though the same instruments might be clinically satisfactory. Without doubt, 
instruments of improved design and precision of manufacture would reduce 
the danger of breakage in the canal and follow curves more readily. Manu- 
faeturers are limited by machinery tolerances, costs, and other factors which 
hamper production of more acceptable files and reamers. 
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Summary 
Measurements of the widths of No. 1 to No. 6 Kerr files and reamers were 
made with a micrometer-measuring microscope at three points—1l mm., 6 mm., 
and 15 mm. from the tip. From these figures, mean and median widths were 
determined and tabulated. Graphs were prepared to provide information as to 
(1) uniformity in width of the cutting portion of the instruments; (2) uni- 
formity of gradation of increase in size, successively, from the No. 1 to the No. 


6 instruments; and (3) uniformity of taper. 

The widths of all but a few of the instruments measured fell within the 
tolerance limits set by the manufacturer, but these tolerance limits are greater 
than is desirable. The gradation from each size to the next was found to 
lack uniformity. Furthermore, the instruments were not uniformly tapered, 
so that the percentage increases in size varied at different points along the 
length of the file or reamer. 

Knowledge of these observations should aid the practitioner of endodonties 
in using his root eanal files and reamers more intelligently. Perhaps the 
results of this investigation will also serve as a stimulus to the manufacturers 
to improve the design and precision of files and reamers. 


The author is indebted to Drs. Ralph F. Sommer and F. Darl Ostrander, at the Uni- 
versity of Michigan, for their guidance during the course of this investigation. 
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RADIOAUTOGRAPHIC STUDY OF P** AND Ca** UPTAKE IN JAWS 
AND KNEE JOINTS OF ADULT RATS 


SiguRD RAMFJORD, JULIA BURGESS, AND JEROME J. HINIKER, 
ANN ARBOR, MICH. 


Introduction 

UMEROUS investigators have reported histologically discernible changes 

within the periodontal structures of animals caused by various systemic 
factors, mainly of nutritional or hormonal nature. However, our knowledge 
of the relationship, between systemic disturbances and the behavior of the 
periodontal tissues still is incomplete and controversial. It was felt, there- 
fore, that a series of investigations on the uptake and elimination of radio- 
active tracers within the periodontal structures, related to the uptake within 
similar tissues elsewhere in the experimental animals, might yield some further 
information on this old problem of correlation between periodontal and sys- 
temic health or disease. This report concerns an initial attempt to study the 
uptake of radioactive phosphorus and caleium in normal adult rats. It was 
hoped that the findings could serve as a basis for future studies on uptake of 
radioactive tracers in animals following introduction of systemic disturbances. 


Method 
Twenty-eight adult male rats of the Wistar strain, about 1 year of age, 
were divided into two groups: Group A, consisting of thirteen animals, and 
Group B, consisting of fifteen animals. Each animal in Group A was given 
100 microcuries of P**, carrier free, in the form of the phosphate ion in 0.006 
N HCl. The fifteen animals in Group B were given Ca* as CaCl, in 0.07 N HCl 
solution. Administration was by an intraperitoneal injection; the volume in- 
jected was about 1 ¢e. The dietary requirements of the rat for optimum 
growth, reproduction, and calcification are 35 to 45 mg. of phosphorus per day 
and 40 to 50 mg. of calcium per day.’ These experimental animals were fed 
on Rockland Mouse Diet? (pellet form), and each rat received an estimated 
160 mg. of phosphorus and 475 mg. of ealeium per day. The amount of radio- 
active phosphorus injected varied from 0.001 to 0.003 mg. and that of ealeium 
from 0.04 to 0.1 mg. for each animal; this is an insignificant fraction of the 

daily dietary requirements of these animals. 
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Seven animals of each group were killed twelve hours after administration 
of the isotopes; six animals from each group were killed six days following 
the injection. The remaining two animals in Group B were killed fifty-nine 
days after the administration of Ca*. 

For radioautographiec study, the mandible was removed from each animal. 
The maxillary molars with surrounding periodontal structures and alveolar 
processes were removed. The knee joints and the adjacent half of the tibia 
and femur with adherent ligaments and muscle attachments were removed. 
For control and completeness of information, routine hematoxylin-and-eosin- 
stained sections from the tongue, kidney, liver, spleen, and knee joint were 
also prepared and studied. The tissues that were to undergo radioautographic 
examination were fixed in buffered 10 per cent formalin (formalin 40 per cent, 
100 ¢.e.; distilled water, 900 ¢.c.; NaH,PO,, 3.5 Gm.; Na,HPO,, 6.5 Gm.) for 
from fifteen to twenty-four hours. The specimens were thereafter placed in 
70 per cent aleohol for one hour and in 96 per cent alcohol for one hour, 
followed by two changes of absolute aleohol for two hours. The tissues were 
then dried for one to two minutes in a vacuum incubator (temperature 58° 
C. set at 15 inches mereury) and embedded in Ward’s bioplastic. They were 
again placed in the vacuum ineubator which was brought down to 25 inches 
mereury for one minute. Then the vacuum was released for a short time and 
subsequently brought down to 25 again for one minute and released. After 
one-half hour at room temperature, the embedded tissues were placed in an 
oven at 58° C. for sixteen to twenty hours. A sufficient amount of catalyst 
and accelerator was added to the bioplastie to make the blocks hard within 
this time limit. From each animal, about fifteen to eighteen ground sections 
from 0.5 to 0.8 mm. in thickness were cut and mounted on glass slides which 
had been coated with a solution of 0.5 per cent gelatin and 0.05 chrome alum 
to facilitate adherence of photographic film to the slides during later radio- 
autographie procedures. The sections were glued to the slides with Duco 
cement (plastic slides and plastic cement have later proved to work best). 
Under a constant stream of water, the slides were ground down to various 
thicknesses ranging from a few microns up to 200 microns. The sections 
were completed for radioautographie study not more than four days following 
the death of the animals. Before the radioautography, the specimens were 
counted under an end-window Geiger-Miiller tube with window thickness of 
2 mg./em.?. The slides were placed about 3 mm. from the bottom of the tube. 
P*? emits a beta particle of 1.701 Mev and has a half-life of 14.3 days. Ca*® is 
also a beta emitter of 0.254 Mev with a half-life of 163 days. The counting 
efficiency was approximately 12 per cent for P** and 5 per cent for Ca*. 

Kodak radioautographic permeable base safety stripping film, experi- 
mental type, was used for the radioautography. The sections were covered 
by the stripping film, dried in cool air, and exposed in a cool place in light- 
tight boxes until a total of about 10° counts for P*? and 1.3 by 10? counts for 
Ca*® were obtained. The exposure time ranged from one to eighteen days 
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for P*? and up to ten days for Ca** for most of the sections. The very thin 
sections required exposure times of forty to sixty-five days for P**; no increase 
in time was necessary for Ca*. 

In very warm weather some difficulty was encountered in handling the 
film and in floating it on the water and onto the sections. This was eliminated 
by cooling the film prior to use and by putting one or two cubes of ice in the 
water. However, if the water is kept too cool, the film will not swell up and 
wrinkling will occur. 

Processing was done in Kodak D-19 developer for ten minutes and Kodak 
acid fixer for fifteen minutes. The film was hardened in a 5 per cent solution 
of potassium alum for five minutes, washed for thirty minutes, and dried. 
The sections were not stained. Photomicrographs were taken by Miss Wini- 
fred Arnold, utilizing a modified technique for transillumination of the sections 
and the radioautographs. This technique will be published. 

Findings 

Uptake of P**.—The sections of knee joint, tongue, kidney, liver, and 
spleen, stained with hematoxylin and eosin did not reveal any abnormalities. 
The radioautographs from the animals that were allowed to live for twelve 
hours following the administration of P** showed marked radioactivity in the 
periodontal membrane and in the marrow spaces. The uptake in these areas 
was much greater than that seen in the periosteum or in the areas of muscle 
or tendon attachment. The penetration from the periodontal membrane into 
the alveolar bone was shallow, and even less penetration was found in the 
cementum. Only slight penetration was observed from the pulp into the 
dentine of the molars. In all of the specimens a very marked uptake was seen 
around the apex of the growing incisors but, considering that the incisors in 
rodents are continually growing at a rather fast rate, the periodontal findings 
around these teeth are less applicable to comparison with the adult human 
dentition than the molars. Since the factors associated with growth and 
development were not included in this investigation, no detailed reports will 
be made of the conditions around the growing incisors. 

In the knee joint the uptake was greater in the metaphyses than in the 
epiphyses, and there was practically no uptake in the epiphysial cartilage 
itself (Fig. 1). The radioisotope was present mainly in the marrow spaces, 
and the penetration into the bone was rather shallow. Practically no uptake 
could be observed at the tendon attachments around the knee joint or around 
the temporomandibular joint. Very slight uptake was evident in the condylar 
head of the mandible. In some of the sections the periapical areas of the 
periodontal membrane showed more uptake than in the cervical areas. In 
other sections both the periapical areas and the cervical areas showed a 
higher rate of uptake than the middle part of the periodontal membrane. 

The findings in the six-day specimens were similar to those in the twelve- 
hour specimens, but the distribution of the isotopes in the calcified bone of 
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the six-day specimen was more diffuse and the penetration was deeper than 
found in the twelve-hour specimens. There was considerably less P*’ present 
in the middle of all the marrow spaces than in the twelve-hour specimens. 


Fig. 1. 


“2 See 


Fig. 1.—Radioautograph of knee joint of an adult rat that had been given P® twelve 
hours before death. Greatest radioactivity in marrow spaces and .in immediate vicinity of 
marrow spaces. More uptake of isotope in metaphysial than in epiphysial bone. Slight uptake 
associated with the articulate surfaces. (Magnification, x9; reduced Ay.) 

Fig. 2.—Radioautograph from maxillary molar area of adult rat that had been given P*®* 
six days before death. A, Cementum; B, periodontal membrane; C, alveolar bone; D, Haver- 
sian canals and marrow spaces. Most P* deposited on surface of alveolar and endosteal bone. 
Also some penetration of radioactivity deep into calcified structures. (Thin section; magnifica- 
tion, X182; reduced po.) 


The greatest concentration of radioactivity was present on the surface of the 
endosteal bone, alveolar bone, cementum, and pulpal surface of dentine; how- 
ever, the isotope was also diffusely spread in the periodontal membrane, the 
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cementum, and the adjacent alveolar bone (Fig. 2). Similar light coneen- 
tration was observed in the bone adjacent to the marrow spaces and in the 
dentine. In the knee joint, the epiphysial area showed the most uptake and 
the synovial lining showed only a slight uptake. Very little radioactivity 
was found associated with periosteal and tendon attachments. A very small 
amount of isotope was present in the synovial fluid. 

The characteristic differences between the twelve-hour and six-day speci- 
mens were the somewhat deeper penetration observed in the six-day specimens 
and the more diffuse spread of the isotopes in the bone, dentine, cementum, 
and enamel in the six-day specimens than seen in the twelve-hour specimens. 


Uptake of Ca**°.—The twelve-hour specimen from animals that had re- 
ceived Ca** showed basically the same distribution of radioactivity as speci- 
mens from the animals that had received P**. However, the definition of 
Ca*® was sharper than with P**. The Ca** penetrated even less into bone, 
dentine, and cementum than did P* (Fig. 3, A, B, C, and D). The relative 
distribution of radioactive Ca** and P*? in the various tissues was the same. 

The six-day specimens from the study with Ca*® showed a deeper pene- 
tration of the radioactivity from soft tissues into bone than did the twelve- 
hour specimens with the same isotope. However, the six-day penetration of 
radioactive ion Ca*® into bone was less than in the six-day specimens of the 
animals that had received P**. The uptake of Ca* was greatest in the endos- 
teal bone and the alveolar bone (Fig. 4). In the knee joint, the epiphysial 
areas showed the highest degree of uptake of Ca**; some penetration of the 
isotope could be seen in the joint space and in the surrounding tissue (Fig. 5). 
The blood vessels and the immediately surrounding tissues showed less con- 
centration of Ca* in the six-day specimens than in the twelve-hour specimens. 
The radioactivity from Ca* in the six-day specimens was considerably less 
in the cementum than in the alveolar bone (Fig. 6). In the Ca* six-day 
specimens the periosteum usually showed much less activity than the perio- 
dontal membrane and the endosteum, but occasionally small areas of perios- 
teal activity were found (Fig. 6). The uptake of Ca* (six-day specimens) 
in the pulp was slightly less than in the periodontal membrane, and there 
was considerably less radioactivity in the dentine than in the alveolar bone 
from the same specimens (Fig. 7). 

Several of the sections from the animals that had received Ca* also 
showed more radioactivity in the apical bifureation and cervical areas than 
in the periodontal membrane corresponding to the middle portion of the root. 

In the two rats that were allowed to live fifty-nine days after the adminis- 
tration of Ca**, the residual radioactivity was high in the alveolar bone, 
especially at the level of the alveolar crest and at the fundus of the alveolus; 
an equally high activity was found around the marrow spaces (Fig. 8, A, B, 
and (). In the marrow spaces, the Ca*® was confined to the endosteal walls, 
but this limited distribution of the isotope could not be distinguished in the 
small marrow spaces which are included in the illustration (Fig. 8, A, B, 
and C). The radioactivity was less in the cementum, bone adjacent to the 
periosteum, and tendon attachments than in the endosteal and alveolar bone 
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Fig. 3.—A, Radioautograph of mandible of adult rat that had been given Ca“ twelve 


hours before death. Much, but somewhat uneven, radioactivity in periodontal 
molars and around apex of growing incisor. (Magnification, x6; reduced 


membrane of 


B, From same 


animal as A. Much, but uneven, radioactivity in periodontal membrane and dentine. Evenly 


great activity in marrow spaces. Little radioactivity at inferior alveolar border. 


tion, X16; reduced Vp.) 


( Magnifica- 
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Fig. 3.—C, Radioautograph from maxilla of rat exposed to Ca” for twelve hours. Cross 
section through root of molar. Marked radioactivity in endosteal spaces, periodontal mem- 
brane, and pulp. (Magnification, «109; reduced Yo.) D, Radioautograph from maxilla of rat 
exposed to Ca for twelve hours. Cross section through root of molar. Shallow penetration 
of radioactive ions from marrow spaces, periodontal membrane, and pulp. ( Magnification, 


x182; reduced Yo.) 
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Fig. 6. 


Fig. 4.—Radioautograph of mandibular molars of adult rat that had been given Ca® six 
Most radioactivity in periodontal and marrow spaces, but some penetration 


days before death. 

of isotope into bone, cementum, and dentine. (Magnification, x16; reduced po.) 
Fig. 5.—Radioautograph from knee joint of adult rat (proximal head of tibia) that had 

been given Ca* six days before death. Marked radioactivity in epiphysial area (A); less in 

endosteal bone around marrow spaces (8B); little activity on surface of joint (C). (Mag- 

nification, “93; reduced Yo.) 
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Fig. 7. 


Fig. 6.—Radioautograph from inferior border of mandible of adult rat that had been 
given Ca® six days before death. Most radioactivity in surface of alveolar bone (A) and 
endosteal bone (B). Less activity in pulpal surface of dentine (C) and cementum (D). In 
this exceptional case there is a small area of periosteal bone that shows marked radioactivity 
(2). (Magnification, x182; reduced Vo.) 

Fig. 7.—Radioautograph from maxilla of adult rat that had been given Ca six days 
before death. Penetration of isotope shallow in cementum (A) and dentine (B). (Magnifica- 
tion, X182; reduced Yo.) 
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(Fig. 8, D and E£). Decidedly less radioactivity than in the alveolar bone 
was observed in the dentine, and the activity in the enamel was very slight. 
There was very little residual radioactivity in the middle portion of the perio- 


dontal membrane. The residual radioactivity in the area of the knee joint 


Fig. 8.—A, Radioautograph from mandibular molars of adult rat that had been given 
Ca*® fifty-nine days before death. Marked radioactivity in marrow spaces and alveolar bone 
(lamina dura). (Magnification, x9.) 8B, Radioautograph from maxillary molars of adult rat 
that had been given Ca* fifty-nine days before death. Note activity at alveolar crest (A). 
(Magnification, x11.) OC, High magnification (196; reduced 4%) of apical area of tooth from 
the same specimen as A. Marked radioactivity in alveolar bone (A) and surface apical cemen- 
tum (B). Very little activity in periodontal membrane. D, High magnification (385; reduced 
49) from periodontium of same animal as B. Note isotope retention in small Haversian canal 
(A), surface of alveolar bone (B), and surface of cementum (C). Also some diffuse spread of 
radioactivity in adjacent structures. FE, Radioautograph from buccal aspect of maxilla of 
same animal as A. Minimal radioactivity at buccal periosteal border of maxilla (A) compared 
with alveolar bone (B) and cementum (C). Note accessory canal into cementum (D). 
(Magnification, X196; reduced Vo.) 


duplicated the previously described pattern for the Ca** six-day specimens 
except that the radioactivity was higher at some areas of the tendon attach- 
ments and adjacent to the surface of the periosteum (Fig. 9) than in the 
six-day specimens. 
Discussion of Findings 

The major problem in evaluation of radioactive tracer studies utilizing 
P*? or Ca* is our present inability to evaluate the role of chemical physical 
ionie exchange in the whole complex of metabolic processes. Both in vitro 
and in vivo, ions leave the crystal surface and other similar ions are deposited 
from the surrounding medium onto this surface. If it is a simple exchange 
with balance between lost ions and depositioned ions, the weight and structure 
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Fig. 8.—C, D, and BE. (For legend see opposite page.) 
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of the erystalline material remain unchanged. In growth and recrystal- 
lization or ‘‘maturation’’ of calcified tissues there is an active interchange of 
ions in which addition predominates over withdrawal.* This active reerys- 
tallization in growing bone seemingly is not dependent entirely upon vari- 
ations in the concentrations of calcium and phosphate ions in the surrounding 
tissue fluids* or circulating blood. For study of growth pattern and matura- 
tion of calcified structures, this accelerated ionic exchange during development 


Fig. 9.—Radioautograph of knee joint from adult rat that had been given Ca* fifty-nine 
days before death. Most radioactivity at epiphysial areas (A), but some activity also at 
periphery of bone (B). OC, Artifact. (Magnification, x9; reduced Vo.) 


is helpful for future recording because it will stand out in later radioauto- 
graphs or density counts. The significance of these exchange phenomena in 
a general evaluation of the metabolism of calcified structures is unfortunately 
hitherto unknown and the enthusiastic reports from the middle 1940’s to the 
early 1950’s on significant discoveries in ‘‘bone metabolism’’ based on experi- 


mental administration of radioactive phosphorus and calcium have to be re- 
evaluated as more information is acquired. Reports on ‘‘metabolism of 
alveolar bone’’® based upon four-hour samples following administration of 
P** are not of much significance until more information is available on bone 
metabolism with reference both to anabolism and catabolism. 

An alleged shortcoming of radioautography is that it does not provide 
very useful means for quantitative measurement.’ The density of the silver 
deposit is proportional to the logarithm of the number of particles causing 
the effect, and the amount of reduction of silver on the film is dependent on 
the energy of the active particles as well as many other factors which cannot 
be easily controlled. (An outstanding investigation of these problems is 
that made by Odeblad.*) The method, though, is very useful for localization 
of isotopes within the tissues and gives a fairly good recording of the relative 
distribution of cellular and intracellular uptake of radioisotopes, especially 
when short exposures ean be used.® 
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The selection of a twelve-hour period and a six-day period for the main 
part of the investigation was based on reports'® " showing that in rats the 
distribution of P** following intraperitoneal injection was fairly well com- 
pleted within a few hours and that the optimal radioactivity in bone occurred 
about five days after the injection and stayed constant for five to ten days. 


Discussion of Findings in the P** and Ca** Twelve-Hour Specimens.—The 
distribution of radioactivity was so similar in the P** and Ca* specimens that 
they can be discussed together. 

The findings reported in this investigation are basically compatible with 
previous reports in the literature.!*"* In the twelve-hour specimens the radio- 
activity was greatest in the blood and the vascular tissues. The penetration 
of radioactivity into the calcified tissues was limited, depending in degree 
upon the vascularity of the surrounding soft tissues and growth, as in the 
apical areas of the rat incisors. It has often been pointed out that the perio- 
dontal membrane serves as a pericementum for the tooth, a periosteum for the 
alveolar bone, and a suspensory ligament for the tooth,’® but the fact that 
the periodontal membrane has a much higher degree of vascularity than 
ordinarily found in periosteum, ligaments, or tendons is commonly overlooked. 
The periodontal membrane, therefore, exhibited much more radioactivity 
than periosteum, ligaments, tendons, and muscle attachments in the jaws, 
the temporomandibular joints, and knee joints. A much higher degree of 
radioactive uptake was also found in the ealeified structures surrounding the 
periodontal membrane than adjacent to tendon attachments and periosteum. 
This emphasizes that the periodontal membrane, neither morphologically 
nor biologically, should be considered equivalent to periosteum, tendons, or 
ligaments elsewhere in the body. The radioactivity within the marrow spaces 
and Haversian canals of the jaws was even greater than within the periodontal 
membrane, due to greater vascularity and possibly remodeling of the Haver- 
sian system. The temporomandibular joint and surrounding tissues showed 
a low degree of radioactivity similar to the articulate surfaces, tendons, and 
ligaments of the knee joints, corresponding to the relative avascularity of 
these structures. 

Discussion of Findings in the P** and Ca** Six-Day Specimens.—Basically 
the findings were similar for the P** and Ca** specimens, so they can be dis- 
cussed together. 

In the six-day specimens the penetration, especially for the P**, was deeper 
into ealeified struetures than in the twelve-hour specimens; otherwise, the 
proportionate distribution of the radioactivity was similar for the twelve- 
hour specimens and the six-day specimens, except for evidence of less radio- 
activity within the blood vessels and the immediate surroundings in the six- 
day specimens than in the twelve-hour specimens. The apparent deeper 
spread of the P** may be due to the fact that the emitted beta particles from 
P* have a higher energy content and move farther than the low-energy beta 
particles emitted by Ca*®. The lesser spread of radioactive particles from Ca* 
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than from P* also explains the much better photographie resolutions usually ob- 
tained from a radioautograph produced by Ca** than from one produced by 
yp, 

An interesting observation was the considerable variation of radioactivity 
within various parts of the periodontal membrane around the same tooth 
and variation from tooth to tooth in the same segment of the jaw. Commonly, 
the radioactivity was greatest in the periapical areas, the bifurcation areas, 
and between the alveolar crest and the cervix of the tooth. These areas are 
exposed to the greatest functional stress, and they are also the areas which 
Miihlemann and associates? found exhibited the greatest mitotie activity. 
Miihlemann and his associates also found more mitotie activity adjacent to 
the alveolar bone than adjacent to the tooth, and in our investigation more 
radioactivity was present at the alveolar bone side than at the tooth side of 
the periodontal membrane. It was reported by Ash*' that the periodontal 
membrane around traumatized rat molars showed three to five times as much 
uptake of radioactive iodine as that around untraumatized molars. It seems, 
therefore, that the uneven uptake of radioisotopes within the periodontal 
membrane can be ¢xplained on the basis of hyperemia in areas of stress or 
mild injury plus the possibly greater growth activity in these areas than in 
the rest of the periodontal membrane. 

Discussion of Findings in the Ca** Fifty-nine-Day Specimens.—The pattern 
of radioactivity in the two fifty-nine-day specimens differed considerably from 
the relative distribution of activity in the twelve-hour and six-day specimens. 
The long half-life of Ca*® (163 days) provides opportunity for studies of re- 
tention and elimination of the isotope in bone to an extent that has not been 
possible previously when P**, which has a relatively short half-life (fourteen 
days), has been used. Most radioactivity was retained in the areas of growth 
and expected high uptake during and shortly following the administration 
of the isotope.?* ?° Due to the limited size of our sample, no attempt will be 
made to draw conclusions from this part of the study until more long-term 
animals can be processed. 

Summary 

1. The role of inorganic ionic exchange in the complete metabolism of 
bone has not been established as yet to a degree that allows significant con- 
clusions on metabolic activity based on radioactivity following administration 
or P** ana Ca“. 

2. The uptake of radioactive phosphorus and calcium in the alveolar bone 
in adult rats may be equal to, but it usually is less than, the uptake in endosteal 
bone surrounding marrow spaces and Haversian canals. 

3. The periodontium in adult rat molars has a much higher uptake of 
radioactive phosphorus and calcium than periosteum, tendon attachments, 


ligaments, and adjacent bone. 
4. A marked variation in uptake of radioactive phosphorus and ealeium 
was observed in various areas of the periodontal membrane. 
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5. Radioautographs from Ca* give much better photographie resolution 
than those from P*, 
6. The periodontal membrane is neither morphologically nor biologically 


comparable to periosteum or tendons elsewhere in the body. 
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Studies in Diagnosis in 


Oral Surgery and Oral Medicine 


LESTER R. CAHN AND KURT H. THOMA 
BENIGN GIANT-CELL TUMOR OF THE MANDIBLE 


Haroup F’. Bosco, D.M.D.,* New Britain, Conn. 


HE following case is presented as a problem in classification. Should this 

tumor be classified as a true tumor or as a giant-cell reparative granuloma? 

C. S. is a 76-year-old white woman who, two months prior to admission to 
the New Britain General Hospital, noted a swelling of the mandible which had 
gradually increased in size and occasionally had given her only mild pain. 
There was no history of trauma or infection in the area. The patient had re- 
ceived no treatment. 

Past History.—She had been treated in Newport, Rhode Island, in 1948, 
for a varicose ulceration of the leg. At Saint Francis Hospital in Hartford, 
Connecticut, in 1949, she underwent a bilateral cataract excision. 

Physical Examination.—The patient, an elderly white woman, was in no 
acute distress. She was alert and well oriented. Skin: There was stasis 
dermatitis over the left foot. The head was negative. Eyes: There was 
anisocoria with partial bilateral iridectomy. The pupils did not react to light 
or accommodation. Ears: There was some searring of the right drum and there 
was diminished auditory acuity of the left ear. The nose and throat were nega- 
tive. Oropharynz: In the midline of the mandible, there was a hard, smooth- 
surfaced tumor which was not movable and not tender. There was no evidence 
of any ulceration or bleeding of the mucosa or the skin overlying the mandible. 
Neck: No lymph nodes were palpable. The chest was clear to percussion and 
auscultation. Breasts were negative. The heart had a normal sinus rhythm, and 
no murmurs were heard. The abdomen was symmetrical; no scars or masses 
were present. Pelvic and rectal examinations were not performed. Extremities: 
There were bilateral varicosities. No abnormalities were noted in the motor 
skeletal system or the neurological system. 


*Attending Oral Surgeon, New Britain General Hospital. 
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Laboratory Data.—Laboratory studies on admission revealed the follow- 
ing: Red blood eells, 4.1; hemoglobin, 77 per cent and 12.1 Gm.; white blood 
cells, 7,300 with 57 neutrophiles, 2 eosinophiles, and 41 lymphocytes. Urine 
was cloudy, yellow, and alkaline, with a trace of albumin; there was no 
sugar; specific gravity was 1.007; there were 2 plus bacteria per low-powered 





Fig. 1. 





Fig. 2. 


field, 0 to 2 white blood cells per high-powered field, 0 to 1 red blood cells per 
high-powered field, and 0 to 2 epithelial cells. Total protein was 6.8 Gm., with 
3.4 Gm. of albumin and 3.4 Gm. of globulin. Blood sugar was 100 mg. per 
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cent; alkaline phosphatase, 3.9 Bodansky units, calcium, 4.8 meq. per liter; 


and inorganie phosphorus, 2.1 meq. per liter. 
X-ray examination of the mandible revealed an extensive expanding 
process in the symphysis of the mandible (Figs. 1, 2, and 3) displacing the 





Fig. 5. 


incisors and adjacent teeth in this area. The lesion appeared to be destroying 
bone but not infiltrating into the adjacent medullary bone substance. A 
photofluorogram of the chest was negative. 
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Operation.—The patient was taken to the operating room on July 9, 1956, 
where, under general anesthesia, a biopsy of the lesion was performed. A 
frozen-section diagnosis of giant-cell granuloma of the mandible was rendered 
and excision of the entire lesion was then performed. The patient withstood 
this procedure well and recovered uneventfully from her surgery. 

Pathologic Report.—Giant-cell tumor, benign, of the mandible (Fig. 4). 

Postoperative x-ray examination revealed that the lesion had been totally 
removed at surgery (Fig. 5). The x-ray department was consulted concerning 
the possibility of radiation therapy to the granuloma site, and it was their 
feeling that no radiation therapy was indicated at this time. 

The patient was discharged from the hospital, to be followed at the 


tumor e¢linie. 

Comments.—There is some question as to whether this lesion should be 
classified as a true tumor or as a giant-cell reparative granuloma. The pa- 
tient’s age and most of the histologic features are consistent with the inter- 
pretation that this is a neoplasm. However, the jaw is a very uncommon site 


for true giant-cell tumor.’ 
Reference 
1. Jaffe, H. L.: Giant-Cell Reparative Granuloma, Oran SurG., OrAL MEpD., & ORAL 
PATH. 6: 159, 1953. 
Comment (Lester R. Cahn) 

The question which we have to decide is whether we are dealing with a 
new growth of tissue that is autonomous and serves no useful purpose (a 
neoplasm) or with an attempted purposeful, but unsuccessful, reparative 
reaction following inflammation caused by an irritant of some kind. 

In limb bones there is a distinctly malignant giant-cell tumor. This lesion 
metastasizes, usually to the lung, and destroys the patient. It is a sarcoma, 
and persistently calling it a giant-cell tumor leads only to confusion. 

In the jaws no such neoplasm has ever been reported. The accumulative 
evidence points to the fact that the giant-cell tumor of the jaws is an attempt 
at repair. 

The giant-cell lesion of the jaws may be either peripheral (the epulis 
variety) or central (the intraosseous type). In the last 5,000 accessions in the 
New York Institute of Clinical Oral Pathology, the ratio between peripheral 
and intraosseous giant-cell lesions has been 5 to 1. 

The lesion is usually found in the young adult. According to Coley, it is 
‘rarely seen to begin after the age of 45 years. This would make the case 
described by Dr. Bosco somewhat unusual, but I would not say that this fact 
is sufficient evidence to place the condition in the category of a true neoplasm. 

Many (Codman, Mallory and others) believe that hemorrhage is an in- 
stigating factor in the formation of these lesions and certainly it is a prominent 
histologic feature, particularly in an early lesion. This train of events would 
apply in particular to the intraosseous lesion. 
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To appreciate the contention that the giant-cell tumor of the jaw is a 
reparative reaction and not a true blastoma, it may be well briefly to review 
its histopathology. 

There are two components, namely, the giant cells and the stromal cells. 
All authorities agree that the giant cells play no part in the dignity of the 
lesion. Some believe that they are osteoclasts; others hold that they are 
simply foreign body giant cells evoked through hemorrhage. 

The term osteoclastoma, tumor of osteoclasts, has been suggested for this 
lesion and is used extensively in British literature. I believe that the word is ¢ 
misnomer, first because there is considerable doubt that these giant cells are 
osteoclasts, and second because of their secondary role. 

There may possibly be an exception to this statement if we accept the 
theory of Geschickter and Copeland of the etiology of the giant-cell tumor. 
They believe that the giant cells are hyperplastic residua remaining after a 
transient tissue had been resorbed by them. In the jaws these cells are 
aggregates remaining after removal of the roots of the deciduous teeth. In the 
skull they persisted about former cartilaginous centers of ossification, while 
in the long bones they remained in the region of the epiphysis where cartilage 
had onee occurred in the process of normal bone growth. 

Not too much eredence is given to this theory, although it is in these 
areas that giant-cell tumors are most frequently found. 

There are many who believe that the giant cell represents simply a foreign 
body reaction, particularly to hemorrhage. It is certainly evident that many 
of these giant cells are found about areas of hemorrhage, and it is also a con- 
stant observation that bone is frequently absent in these lesions. When bone 


is present it is seen about the periphery and appears to be forming, not resorb- 


which is possibly a reparative reaction. 

The stromal cells form the bulk of the lesion—the matrix in which are 
embedded the giant cells. They are usually spindle cells, rather fleshy, and 
resemble fibroblasts. Ovoid or round forms are also seen. Cytoplasmic 
processes connect the cells. Their nuclei are round and prominent and con- 
tain a nucleolus. Mitotic figures are very rarely found. 


As the lesion matures, more and more collagen is laid down. The spindle 


ing 


eS? 


cells become more attenuated, their cytoplasm less prominent, and the nucleus 
elongated and stringlike. In other words, these cells resemble fibrocytes. The 
giant cells become fewer, vascularity is much lessened, and fresh hemorrhage 
ceases. Blood pigment is present as a reminder of former bleeding. 

In further proof of the thesis that the giant-cell lesion is an inflammatory 
(or should we say a postinflammatory) reaction, I should like to reeord further 
observations. 

I examined the exuberant fungations of a fistula from a severe periodontal 
lesion that, histologically, conformed to the picture of giant-cell tumor. On 
the other hand, I have examined epuloidal masses that contained stromal cells 
identical with those found in the giant-cell lesion but contained no hemorrhage 
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or giant cells. There is no doubt that in these lesions we were dealing with 
inflammatory reparative lesions and not with neoplasms. 

Finally, we must not lose sight of the giant-cell ‘‘tumor’’ found in 
hyperparathyroidism, which certainly is histologically indistinguishable from 
the local lesion that some would have us believe is a neoplasm. 

The thought that this giant-cell phenomenon is not a true blastoma must 
have been in the minds of Kolodny, who coined the term giant-cell lesion, and 
of Jaffe, who later spoke of it as a reparative giant-cell granuloma. The former 
takes the condition out of the blastoma class, although, as the diplomats would 
say, “leaving the door open,” while the latter places the lesion squarely in the 
category of a reparative reaction. 

It is for these reasons that I would say, after studying the roentgenograms, 
history, and sections of Dr. Bosco’s case, that this is not a neoplasm, but falls in 
the realm of the reparative giant-cell phenomenon. 





Professional News Items 


Association for Professional Advancement 


The Association for Professional Advancement is an organization for the exchange 
of professional ideas and information. Meetings are held monthly, presenting programs of a 
technical, cultural, and social nature. Physicians and dentists are invited to apply for member- 
ship. Dues are $1.00. 

In conjunction with the Rome Dental Congress this summer, the Association has chartered 
for its members and their families a regularly scheduled DC-7C from a first-class airline, 
departing from Idlewild to London on August 23 and returning from Brussels or Paris on 
October 3. Per person share of cost is $325.00, round trip, including the airline’s complete 
service and facilities, such as its famous first-class catering (champagne, ete.). In addition, 
a six-week de luxe all-expense tour in small escorted groups is available at similar savings. 
Seminars will be conducted en route. 

For membership in the Association and for further details, contact Dr. J. G. Rosen, 


Secretary, 150 So. Harrison St., East Orange, New Jersey. 


The eighth annual Berkshire Conference in Periodontology and Oral Pathology will be 
held at Eastover in Lenox, Massachusetts, June 16 to 20, 1957. The subject will be “Optimal 
Occlusion in Periodontal Disease.” The conference, which is under the direction of Dr. Irving 
Glickman and staff, will stress discussions of new developments in dentistry, medicine, and 
their related fields and evaluation of their usefulness in dental practice. The curriculum is 
arranged so that the mornings and evenings are devoted to professional activities with after- 
noons open for recreation of whatever kinds you enjoy. 

Tuition, room, and board, $200.00; cost for wives, $75.00. 


University of Minnesota 
The twelfth annual Seminar for the Study and Practice of Oral Medicine will be held 
at the Continuation Center in Minneapolis on Sept. 27 and 28, 1957. 
Further details and information may be obtained by writing the Center for Continuation 
Study, University of Minnesota, Minneapolis 14, Minnesota. 


St. Louis University 

The School of Dentistry of St. Louis University announces a postgraduate course in 
endodonties. 

The course will inelude the various operations, conservative and surgical, incident to the 
practice of modern endodontics. The endodontic approach, from the diagnostic procedure to 
the definitive operation, will be based upon the Speed-Precision Technique originally introduced 
in January, 1955. 

The course will be especially designed for the advanced student of endodonties and for 
specialists in the field of endodontics who have expressed a genuine interest in introducing 
this method into their practices. 

Fellowship in Oral Pathology Available at University of Pennsylvania 

Applications are requested for a Fellowship in Oral Pathology supported by the American 
Cancer Society, tenable at the Department of Pathology, School of Dentistry, University of 
Pennsylvania, for a period of one year beginning Aug. 1, 1957. 

A stipend of $3,600.00 accompanies the fellowship. 
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the definitive operation, will be based upon the Speed-Precision Technique originally introduced 
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Partial board credit granted (six months) by the American Board of Oral Surgery. 
Under proper conditions, credits may be- awarded toward an advanced degree. 
Each candidate should submit a curriculum vitae and letters of reference. Reply to 
Dr. C. E. Wilde, Jr., Department of Pathology, School of Dentistry, University of Pennsyl- 
vania, 4001 Spruce St., Philadelphia, Pennsylvania. 


University of Pennsylvania 
Dr. Joseph E. Johnson will present a course on the twin wire mechanism, June 3 to 7, 
1957. All applicants should be members of sectional societies of the American Association 


of Orthodontists. 

Dr. H. Milton Rode will present a course on complete denture prosthesis designed for 
the general practitioner, June 24 to 29, 1957. 

A detailed hour-by-hour schedule of both courses is available upon request. 

For further information, please write to Postgraduate Courses, School of Dentistry, 
University of Pennsylvania, 4001 Spruce St., Philadelphia 4, Pennsylvania. 


Temple University School of Dentistry 

Applications are now being accepted for the position of Research Fellow and Clinical 
Instructor in the Department of Endodontia at the Temple University School of Dentistry in 
Philadelphia. 

The position offers the applicant an opportunity to pursue research projects related to 
endodontics, while at the same time instructing students in clinical endodontie techniques. 

Remuneration is $300.00 a month, and the applicant should be available starting Aug. 1, 
1957. 

Information as to background, interests, and clinical experience should be sent to Dr. 
Leonard Parris, Temple University School of Dentistry, Broad Street above Allegheny, 


Philadelphia 40, Pennsylvania. 


Western Reserve University 

The Postgraduate Department of the School of Dentistry of Western Reserve University 
announces a course entitled “Newer Concepts in Periodontal Therapy” by Henry M. Goldman, 
D.M.D., F.A.C.D., Professor of Periodontology, Graduate School of Medicine, University of 
Pennsylvania. 

All types of periodontal therapy, including surgical methods, will be televised from the 
clinie to the classroom as the procedures are being performed. Illustrated lectures and movies 
will be employed. 

The course will extend from Saturday, June 22 through Monday, June 24, 1957. The 
tuition fee is $150.00. A minimum deposit of $50.00 should accompany application. Checks 
should be made payable to Western Reserve University and applications should be sent to the 
School of Dentistry, Western Reserve University, 2165 Adelbert Rd., Cleveland 6, Ohio. En- 
rollment closes June 1, 1957. 


University of Alabama 
The University of Alabama School of Dentistry announces the following refresher 
courses: 
June 3-5, 1957. Part I: Surgical Anatomy of the Head and Neck. 
June 6-7, 1957. Part Il: Etiology and Diagnosis of Pain of Dental Origin. Dr. 
Harry Sicher, Professor and Chairman of the Department of Anatomy and 
Oral Histology, Loyola University, Chicago College of Dental Surgery, 
Chicago, Illinois. 
June 15-17, 1957. Preventive Orthodontics. Dr. Earl E. Shepard, Professor of Clin- 
ical Orthodonties, Washington University, St. Louis, Missouri. 
“Further information may be obtained from the University of Alabama School of 
Dentistry, 1919 7th Ave. South, Birmingham 3, Alabama. 
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Abstracts 
of Current Literature 


DISEASES OF THE MANDIBULAR JOINT 


Quelques Conclusions Concernant les principles et les méthodes de Traitement dans 
l’ankylose tempero-mandibulaire. V. Papesco. Rev. d’Odonto-Stomatol. 9: 1073, 1956. 


The author, having treated forty-one cases, recommends for types of ankylosis which 
involve the joint alone the creation of a new joint, as nearly as possible in the place of 
the old one, by means of resection. To prevent recurrence, the separation of the two bleed- 
ing osseous surfaces is necessary. An interposed acrylic disk or small top is of doubtful 
value, but an acrylic condyle furnishes an anatomie restoration with satisfactory height 
of the ascending ramus, 

To correct malformations associated with ankylosis occurring in childhood, the fol- 
lowing procedures must be carried out: First, mandibular height is restored by means 
of an acrylic condyle, correction being accomplished by serial interventions. Then fol- 
lows the prolongation of the ascending ramus by a vertical osteotomy starting at the 
sigmoid notch. (This may be accomplished by means of a Gigli saw and building up of 
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the occlusion.) The final step is the transplantation of bone or the use of an acrylic insert 
to restore the chin or defects in the outline of the mandible on the concave side. Ex- 


cellent illustrations accompany the article. 


oe ee 


PERIODONTIA 
P 


Surgical Procedures in Periodontal Treatment. F. T. Scott. J. Florida D. Soc. 27: 8, 
October, 1956. 


Surgery is resorted to when the condition has advanced to the point where it can- 
not be treated successfully by other means. The patient’s health is a major considera- 
tion. 

There are times when correction of the patient’s tooth-brushing habits or the equilibra- 
tion of traumatic occlusion, plus simple scaling and curettage, will produce satisfactory 
results. 

The management of advanced cases for surgery includes: diagnosis and treatment 
planning; thorough prophylaxis and home care instructions; correction of occlusion; and, 
finally, surgery. 

A surgical pack of zine oxide powder, 63 parts; powdered rosin, 30 parts; asbestos 
It is mixed to a puttylike consistency 


powder, 6 parts; and zine acetate, 1 part is used. 
and applied with moderate pressure over the operated areas, care being taken to fill the 


interproximal spaces. 
A repack is done in seven days, and final prophylaxis two to three weeks after the 


final dressing is removed. 


ANESTHESIOLOGY 


The Use of Epinephrine With Local Anesthesia in Hypertensive Patients: A Preliminary 
Report. E. C. Cheraskin. J. Tennessee D. A. 36: 317-322, October, 1956. 


An investigative study to determine whether or not epinephrine should be inecor- 
porated in local anesthetic solution to be used in hypertensive patients was made on 136 
patients, 

The method employed in this study was designed to reproduce as nearly as possible 
the situation which occurs in the average dental oftice. Blood pressure and pulse rate were 
recorded and then each patient was given a capsule; some of the capsules contained 1.5 gr. 
Seconal, while others were sugar filled. After the patient was seated in the dental chair, 
forty-five minutes after taking the medication, the blood pressure and pulse rate were 
recorded again. Xylocaine, 2 per cent, was the anesthetic solution injected; in some in- 
stances the solution contained 1:100,000 epinephrine and in others only Xylocaine. At 
five- and ten-minute intervals the blood pressure and pulse rate again were taken and 
then the teeth were removed. 

The experimental evidence shows no significant variations in blood pressure or pulse 
rate following the injection of Xylocaine with or without epinephrine. 

72.0. 





Operative Oral Surgery 


RANULAE 


Louis MANDEL, D.D.S., ann Harotp BaurMAsH, D.D.S., Bronx, N. Y. 


VEN a casual survey of the dental and medical literature indicates that 

some confusion exists concerning the concept of ranulae. As a result, 
re-evaluation now would seem to be in order. In this article, an attempt will 
be made to clarify and classify ranulae by correlating their etiological, clinical, 
and histopathologie aspects. 

Actually, the term ranula defies accurate interpretation. The word, of 
Latin derivation, comes from the diminutive of rana (‘‘frog’’) and probably 
connotes the frog-belly-like appearance of the lesion.’ It has been used since 
the days of Hippocrates to define swellings of various origin that have been 
found to oceupy the sublingual space. Unfortunately, the term continues to 
be applied to all eysts in the mouth floor.2. Today, a more precise definition 
would state that it is nothing more than a descriptive term relating to a 
eystie swelling, which is characterized by a translucent blue discoloration, 
in the floor of the mouth. 

As scientific knowledge increased, the broad domain of ranulae became 
reduced to inelude only two main groupings—the retention and deep burrowing 
types—by the elimination of established clinical cystie entities, such as the 
dermoids and thyroglossal eysts, which at one time were encompassed by 
the term. It is possible that, with further investigation, the deep burrowing 
type will be found to be a condition apart. In the minds of some surgeons 
and pathologists the separation has already occurred and its classification as 
a branchiogenie cyst with oral manifestations has evolved.' 

The retention group includes cystic swellings in the floor of the mouth of 
portions of either the accessory (Fig. 1) or sublingual salivary glands (Figs. 
2 and 9, A). Bookman* indicated that ranulae are retention cysts involving 
the sublingual salivary glands, accessory glands, or their ducts. The _ re- 
tention may be a result of duet blockage from an inflammatory process, 
desquamated epithelium, or stenosis subsequently leading to mucous plug forma- 
tion. As a result, secretory retention occurs with secondary cyst formation 
behind the plug. In support of this view, Fitzwilliams,* citing the work of 
veo the Department of Oral Surgery, School of Dental and Oral Surgery, Columbia 
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Bernard, states that experimentally formed duct blockages have produced 


ranulae. However, Berger’ indicates that those ranulae involving the sub- 
lingual gland, as distinguished from those involving accessory salivary gland 
tissue, are probably eystic degenerations of one or more lobes of the affected 


eland. According to Berger, although it is probable that irritation or trauma 


Fig. 2.—Ranula. Sublingual gland involvement. (Note discoloration at anterior aspect of 
swelling. ) 
acts to cause retention cysts in accessory salivary glands, this mechanism is not 
responsible for those ranulae of the sublingual gland. Brunner* agrees and 
postulates that ranulae involving the sublingual gland and larger accessory 
elandular aggregates, originate from a chronie productive inflammatory condi- 
tion of the mucous glandular parenchyma. His pathologie studies indicated 
that the chronic inflammatory process results in the fusion of compensatory 
dilated ducts with localized liquefaction of the sclerotic remnants of the gland. 
Nevertheless, the retention hypothesis still remains the most widely accepted. 
The second group of ranulae consists of cysts which have been referred 
to as the deep burrowing type (Fig. 3). Neither retention nor degeneration of 
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salivary gland tissue would sufficiently explain the large burrowing type of 
ranulae frequently found in the mouth floor extending to the base of the skull 
or for indefinite distances into the neck. Thompson * and Carp® believe that a 
definite relationship exists between burrowing cysts of the sublingual area and 
eysts of branchiogenie origin. They state that often there is no involvement of 
the sublingual glands despite the clinical presence of an extensive ranula in 
the floor of the mouth. Thompson has adopted the theory that these ranulae 
are derived from the cervieal sinus. A developmental defect results in the 
failure to obliterate the cervical sinus in embryonie life. The remnant of the 
epithelially lined sinus is then earried superiorly from its original position into 
the oral region by the muscles of the branchial arches and hypoglossal seg- 
ments during their migration in embryonic development. Subsequently, some 
stimulus toward a eystie change is exerted upon these epithelial remnants. 


Fig. 3.—A, Ranula. Extraoral view of burrowing type. Note submental swelling. 8, Intraoral 
view of same patient. Note swelling in mouth floor. (Courtesy of Dr. E. Zegarelli.) 


In an attempt to reconcile the retention and branchiogenic theories, Blair'’ 
advances the opinion that there are two etiological types of ranulae. The 
first type includes those relatively small cysts which protrude into the floor of 
the mouth just under the mucous membrane. They oceur as a result of reten- 
tion (the mucocele) or eystie degeneration of salivary gland tissue in the 
floor of the mouth. The other type, in which the bulk of the cyst lies deep 
within the tissues of the mouth floor, exhibits the characteristics of burrowing. 
Therefore, the dimensions observed in the mouth would not be a true indica- 
tion of the actual size. Blair’ states, ‘‘When you attempt to attack a ranula 
from within the mouth and find that it extends up to the base of the skull as a 
parafaucial cyst, or that the process extends an indefinite distance into the 
neck, or find the ranula to have a submental extension, then thinking in terms 
of the sublingual gland will not give the answer.’’ In these eases, a 


branchiogenie etiology must be accepted. 


Clinical Consideration 
Clinically, ranulae are recognized as slow-growing cysts in the sublingual 
area, benign in character, soft, fluetuant, and painless. They are bluish in 
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color because the cystic pressure creates a distention of the overlying mucous 
membrane, resulting in vascular congestion and tissue cyanosis. In addition, 
the contained concentrated mucous contents tend to add a translucent blue 
color. As a rule, ranulae are unilateral and unilocular, but the branchiogenic 
variety may be multilocular and it may show burrowing qualities. The so- 
called retention type lies above the mylohyoid muscle and produces a swelling 
intraorally (Figs. 1, 2, and 9, 1). The burrowing type, in addition to the 


=, @ 


© 


oral swelling, may extend through the mylohyoid muscle, thus producing a 
swelling visible extraorally in the submaxillary region (Fig. 3). 

In the retention group, a clinical differentiation as to whether accessory 
or sublingual salivary glands are involved is difficult. Some indication may 
be obtained from the fact that a eyst of an accessory salivary gland is more 
superficially placed in the mucous membrane and does not reach a size greater 
than a pea or a small bean (Fig. 1). These represent the common mucous 
eyst seen frequently in all areas of the oral eavity where accessory salivary 
gland tissue is present. Ranulae involving parts of the sublingual salivary 
gland approach the size of a walnut and take on the typical translucent blue 
appearance (Figs. 2 and 9, A). 

As the ranula grows, the tongue is pushed back and to one side (Fig. 2), 
causing some interference with chewing, swallowing, and speech. A tendency 
to spontaneous rupture is present because the cyst has an extremely thin 
wall, is located in the floor of the mouth, and is subjected to frequent trauma. 
The eystie contents thus liberated consist of a viscous mucoid material. This 
mucoid material bears little resemblance to saliva, but it is known that eysts 
often contain fluid greatly altered in character." 


Pathologic Considerations 

Usually, in an early stage, the eyst wall is lined with columnar or cuboidal 
cells derived from ductal and/or acinar epithelium (Fig. 4). As the eyst 
expands by virtue of an increase in the eystie contents, either degeneration 
or hyperplasia of the initial cellular lining may develop. Degenerative changes 
are reflected by the presence of granulation tissue (Figs. 5 and 6). The 
hyperplasia manifests itself as a change to the stratified squamous type of 
epithelium (Fig. 7). The development of degeneration or hyperplasia probably 
is dependent upon the degree of irritation provoked by the intracystie pressure.'* 
Eventually, with a further increase in this pressure, even the hyperplastic 
epithelium undergoes complete degeneration and replacement by granulation 
tissue (Fig. 6). Beyond the immediate cyst lining, there is a moderate 
dense layer of fibrous tissue which may or may not show signs of a round- 
cell infiltration (Figs. 5, 6, and 7). Frequently, within the cyst wall and 
adjacent to the lining, salivary gland tissue may be found (Fig. 8). 


Treatment 


Because of the thin cystie wall, surgical removal of the eyst alone is 
very difficult. Attempts at complete enucleation via careful blunt dissection 
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usually cause an inadvertent traumatie insult to the cyst wall, with resultant 
collapse. Onee this occurs, further attempts at removal of the remnants of the 


eystie lining beeome arduous. In a collapsed state, the cystic sae is difficult to 


4.—Ranula. Columnar epithelium lining cyst cavity (high-power view). 


Fig. 5.—Ranula. Photomicrograph of lining of cyst cavity. A, Degenerating columnar 
epithelium; B, granulation tissue. 


Fig. 6.—Photomicrograph of ranula A, Granulation tissue lining cyst cavity; B, 
hypertrophied oral epithelium. 


separate from the surrounding normal soft tissues. On the other hand, a surgi- 


cal approach aimed at complete cyst eradication by a block dissection, cireum- 


scribing the eyst with a marginal euff of the surrounding normal tissue, would 
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seem to be indicated only in the small mucous retention cyst variety. This 
technique applied to the larger cysts needlessly sacrifices healthy tissue and, on 
oeeasion, the lingual nerve, submaxillary duct, ete. 

Marsupialization, whereby the superior wall of the ranula is removed 
and the periphery of the eyst lining is sutured to the mucous membrane of 
the mouth, seems to offer the most successful and simplest treatment plan 
(Fig. 9). This is especially true when extensive burrowing ranulae are in- 
volved. Complete surgical removal of a cyst of this type is difficult or 
surgically impractical. 


- 


Fig. 7. 





Fig. 8. 
, Fig. 7.—Ranula. Photomicrograph (low-power) of cyst wall. Stratified squamous 
epithelium lining cyst cavity. 
Fig. 8.—Ranula. <A, Degenerating cyst lining; 8, adjacent salivary gland tissue. 


The end result of marsupialization is that the base of the original cyst 
cavity becomes incorporated into the lining of the floor of the mouth. The 
pathologic cyst membrane will undergo a metaplasia so that it becomes in- 
distinguishable grossly and microscopically from the lining mucous membrane 
of the mouth floor. Lying in soft tissues, the cyst eavity undergoes a rapid 
shrinkage and takes the form of a shallow depression. The success of the 
operation depends upon having the original opening wide enough to prevent 
complete contraction as healing oceurs and resultant inclusion of the cyst 
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lining, with reproduction of the original condition.'* In addition, adequate 
suturing and packing of the cavity prevent coaptation of the opposing raw 
tissue surfaces. 

The use of a seton of silk, wire, or tubing so as to constantly drain the cyst 
of its contents has been suggested.° This allows for a rapid collapse in the 
depth of the eystie pockets. In addition, the use of selerosing solutions has 
been advoeated."* With minor surgery affording such fine results, however, 


these methods would not seem to be indicated. 





Fig. 9.—Ranula. A, Preoperative view showing sublingual gland involvement: B, 
operative view showing marsupialization of cyst membrane; C, postoperative view three 
weeks after surgery; D, three-year follow-up (note absence of pouch). 

Recurrence following adequate surgery rarely develops. Beeause of its 
benignity, the prognosis of a ranula is good, provided that the ranula is not 
of the deep burrowing variety. In the burrowing type, local extension and 
consequent surgery may result in interference with vital structures in the 
neck or at the base of the skull. 

Summary 

An attempt has been made to define the descriptive term ranula. Emphasis 
has been placed upon the fact that it embraces more than one etiological and 
clinieal entity. 

The etiological, clinical, pathologic, and therapeutic aspects of ranulae 


have been considered. 


‘ 
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SQUAMOUS-CELL CARCINOMA OF THE LIP 


Puiuie 8S. Faitto, LieurENANT COLONEL (DC) USAR* 


HE epithelial covering or skin of the lips is the recipient of a great deal 
Te normal wear and abuse. Of all the orifices of the body, the mouth per- 
haps is subject to the most traffic, and therefore the lip presents a high poten- 
tial for the incidence of carcinomatous lesions and the precancerous keratoses. 
These predominating changes will range from the simple keratoses to, and in- 


cluding, the basal- or squamous-cell epitheliomas. 

To differentiate between basal-cell and squamous-cell carcinoma on the 
skin of the face and the mucosa of the vermilion border of the lip, it has been 
well established that in their origin, those growths arising on the skin are (for 
the most part at least), basal-cell growths; however, any of these ultimately 
may tend to convert to a squamous-cell variety. Those growths found on the 
mucosa of the lip or within the mucous cavities are usually squamous-cell from 
the very beginning and have the characteristic tendency to metastasize to their 
related cervical lymph nodes. This is particularly true of those growths aris- 
ing on the buccal mucosa, tongue, floor of the mouth, wall of the pharynx, and 
the lower lip, but with a peculiar tendency in that the metastatic extension usu- 
ally is limited to the cervical lymph nodes. Thus, in the majority of persons 
who die of cancer of the mouth or face the growth does not extend below the 
clavicle. 

The lip is considered by the oral and maxillofacial surgeon as one of the 
most dangerous, if not tragic, sites for the development of carcinoma in the 
human body. The insidious, harmless-looking crack or the small, so-called ver- 
ruca upon the vermilion border of the lip frequently can spell the beginning 
of a horribly disfiguring death. When small lesions of this type are left un- 
attended for even short periods of time, the biopsy report will, in most in- 
stances, indicate the presence of a dreaded squamous-cell carcinoma. Simple 
keratotic patches also will change suddenly, without any warning, in much the 
Same manner, once the cells are present, without even the grade of ma- 
lignaney being evident. Who can tell if one or two of these deadly cells 
have drifted into the complex network of the lymphatic channels of the 
neck? Any doubtful localized, chronic change found on the vermilion border 
of either lip should be regarded and treated as a squamous-cell carcinoma until 
it is definitely proved nonmalignant. 


*On Active Duty at Ft. Benning, Georgia. 
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Diagnosis 
In most cases, clinical examination with the experienced eye, together with 
a careful study of the patient’s history, will give a fairly accurate conclusion ; 
in all instanees, however, it is mandatory that a biopsy and a histologie study 


be made. 
Clinically, the chronicity and the somewhat localized induration that later 
hecomes partially destroyed by ulceration usually give a true picture of either 


a basal- or a squamous-cell carcinoma. 

At the base of a pre-existing verruea, fissure, or patch of keratosis, an in- 
duration may appear as a slightly raised papule. The induration must precede 
the uleer, because in the presence of carcinoma the latter represents the break- 
ing down of the former. The size of the induration is insignificant and makes 
the detection of the growth difficult. The growth may be minute or it may 
hecome quite large and persist for a long period of time before the breaking- 
down process begins. In a very few cases there is little or no chronicity. At 
one extreme the growth is so active. with no definite outline, that it can be mis- 
taken for an inflammatory process, while at the other extreme it is of such an 
indolent nature that. one may be tempted to believe that it is not a carcinoma. 
It must be borne in mind, however, that most of the time some induration is 
present and it is only in the extremely rare case that the induration is so slight 
that it cannot be felt by the probing finger. Therefore, it readily can be seen 
that the diagnosis must rest upon the firm foundation of a careful considera- 
tion of the entire over-all picture, and not upon only the finding of any one 
cardinal symptom. 

The frequency of the occurrence of lip cancers is highest in men (from 50 
to 100 times as frequent as in women). Lip cancers occur more often in the 
after-40-years-of-age group; however, in the under-30-years-of-age group they 
are not a rarity. 

True chancre of the lip gives an almost exact reproduction of the picture 
of a carcinoma, but chancre of the lip is a rare occurrence which usually is ae- 
companied by a very recent history. This lesion ordinarily is transitory and a 
differential diagnosis can be made very easily with the aid of a dark-field 
examination and a serology test. The various types of stomatitis produce le- 
sions which are actively acute and widespread and do not present the classical 
induration which, if present, is of a slight diffuse variety. The other types of 
ulceration do not present a difficult problem in differential diagnosis because 
in a few days the true nature of the lesion will reveal itself or a histologie ex- 
amination will be performed. Overradiation of these lesions can give a piec- 
ture that will require biopsy examination for differential diagnosis. The vari- 
ous harsh types of radiation therapy, done with abandon, can change the celini- 
cal picture almost beyond recognition. 

One should not be deceived by a decided lack of palpable cervical lymph 
glands, as this in no way negates the possibility of a positive diagnosis. There 
are the shotty, hard nodes that are strongly suggestive ; however, when these 
have grown into hard, fixed masses, there is no question about the diagnosis, 
and it is certainly much too late for a good prognosis. 
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The progress of the disease may be noted by the two ways in which it may 
proceed. In the first, there will be a lack of outward noticeable growth and 
early ulceration. The floor of the ulcer is usually level or lower than the sur- 
rounding surface, denoting both evidence of destruction keeping pace with 
growth and a high grade of malignancy. In the second, the deep type of in- 
duration or the presence of one or more shotty nodes in the related lymph are: 
will confirm the probability of the ‘‘ingrowing’’ type of carcinoma. This type 
of carcinoma ean be the most deadly of them all. The so-called smoker’s type 
of blister on the lip, so easily controlled in its earliest stages by excision, ra- 
dium, ete., very easily can be of this latter type. 

Treatment 

For those various types of verrueas, fissures, ulcers, and flat keratotie 
lesions that are freely movable and appear to go a little deeper than the mu- 
cosa, treatment and biopsy can be combined in an excision of the entire lesion. 
The method of choice is cold knife surgery and immediate suturing. The use of 
the high-frequency cutting loop or the live cautery with spontaneous closure 











Fig. 1.—JL, Primary lesion which may be a crack, a fissure, a wart (verruca), or a keratosis. 
I, Induration. 

without suturing does not give a good cosmetic result because of the subse- 

quent scar contracture and notching of the lip. To eliminate these subsequent 

unsightly results, surgical sear removal and a plastic repair procedure must be 


performed. 


An immediate repair of the lip can be done following a cold knife ‘*V”’ 
incision through the thickness of the lip (Figs. 1 to 5). The width of the ex- 
cision should extend beyond the visible growth and, for immediate suturing, 


must not be too wide to permit a good contour of the lip and an acceptable- 
appearing relationship with the opposing side. If the lesion is widespread and 
appears to be an obviously morbid one, it would not be good practice to use the 
cold knife. For this, the high-frequency cutting current or the live cautery 
would be much safer. 
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Approximate area 
of undermining 


type of excision, simple, and undermining of skin. 


Figure-of-eight 
suture 


Fig. 3.—The use of the figure-of-eight suture to suture the muscle layers and subcutaneous 
tissues. 
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In those eases in which adequate radiation had been used previously, the 
width of the estimated margin of safety can be reduced in most instances ; how- 
ever, one should not expeet much of a cosmetic result if the radiation has been 
applied in massive overdoses. We all know of the tremendous destruction 
which excessive radiation produces. The invasion of fibrous connective tissues 
materially reduces the eapillary blood supply to the tissues and the resulting 
poor nutrition to normal cellular structures adjacent to the growth is not con- 









ducive to a good cosmetic result. 

A great many of the minor types of these lesions can be operated upon 
within the regular office routine, without hospitalization. If the histologic ex- 
amination confirms a well-established malignant growth, the patient can be 
hospitalized, but a carefully sutured lip operation requires neither hospitaliza- 
tion nor faney, complicated dressings—a simple gauze or collodion and wisps 









of cotton may serve adequately as a dressing. 









Collodion and Morsehair single 
cotton dressing friction knot suture 






Fig. 5. 






Clinical and Histologic Biopsy Reports of a Case 

A Caucasian man, aged 35 years, was admitted for consultation. The pa- 
tient complained of warts of more than six months’ duration on the lower lip. 
In the three weeks prior to the examination he had experienced some pain and 
felt that the ‘‘cold sores’’ were not healing. He smoked an average of two 
packages of cigarettes a day, and had the habit of letting the cigarette hang 







from his lower lip at the site of the lesions. 






Clinical examination revealed two growths upon the lower lip similar to 
the ordinary verruca. The larger of the two showed definite signs of ulcera- 
tion and crusting. The lesions were confined to the vermilion border and there 
was considerable induration which extended downward into the skin portion 
of the lip. No palpable cervical lymph nodes were noted. Excision, with im- 







mediate suturing, was accomplished. 
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Fig. 6.—Histologic slide. 


7.—Photograph taken two months postoperatively. (U.S. Army photograph.) 


Fig. 
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Histologically, the picture of squamous-cell carcinoma can vary, depend- 
ing upon the degree of the differentiation of the epithelium. The tumor usu- 
ally invades the underlying structures, its cells arranging in cordlike forma- 
tions which send off many thin projections of cells producing wide anastomos- 
ing networks. If the lesion is of a minor malignancy (Grade 1), very few 
mitotic figures are seen, but isolated whorls and keratinized cells are noted. 
The pink-staining masses, or nests, are the ‘‘epithelial pearls’’ of cancer. 
(hanges are exhibited in the staining characteristics of cells, particularly in 
their hyperchromatic nuclei (Fig. 6, A). The normal progression of the differ- 
ent cell layers of epithelium is disturbed, forming the dyskeratosis (Fig. 6, B). 
Usually an associated inflammatory reaction, which is predominantly chronic 
in nature, is found. This may be close to the epithelium and, in many cases, 
actually invasive. (Note invasion into the loose connective tissue shown in 
Fig. 6, C.) 

This particular case was histologically diagnosed as a Grade 1 malignancy 
with the lesions adequately excised. A good cosmetic result was attained, as 
shown in Fig. 7, A and B, which represents the two-month postoperative condi- 


tion of the lip. 





CALDWELL-LUC AND ANTROSTOMY 


JEROME C. Sroopack, Captain (DC) USN* 


| penne of foreign bodies from the antrum often necessitates an an- 
trostomy in the inferior meatus for irrigation and drainage purposes. In 
the case to be reported, two roots were accidentally forced into the maxillary 
sinus following root fracture during routine extraction of an upper first molar. 
Postoperative irrigation and drainage by means of an antrostomy aided in 


rapid recovery from the acute sinusitis that accompanied the presence of 
foreign matter in the antrum. 
Case Report 

The patient, a 25-year-old white man, was admitted to this hospital on 
Noy. 28, 1953, for removal of retained roots in the right antrum and for treat- 
ment of right maxillary sinusitis. 

During routine extraction of the upper right first molar one month previ- 
ously, the roots were fractured. Both roots were forced into the antrum 
when an attempt was made to elevate them from the socket. As his ship was 
at sea at the time, the patient could not be transferred for four weeks. In 
that period of time the socket healed over and a chronic maxillary sinusitis 
developed. Antibiotic therapy was instituted but the sinusitis persisted. He 
was transferred for treatment when the ship reached port. 

Physical Examination.—The patient was a 25-year-old, well-developed, 
well-nourished, white man in some distress. There was moderate edema over 
the right antrum, and the patient complained of dull, throbbing, periodie pain 
in that area. He was very cooperative and well oriented. The rest of the ex- 
amination was negative. 

Several teeth were missing, and the remaining teeth were in good repair. 
There was a recently healed socket in the right first molar area. Percussion 
of the remaining molars and of the premolars on the right side elicited some 
pain; however, they all tested vitally. The rest of the oral examination was 
negative. 

Radiographs disclosed the presence of two roots in the right antrum above 
and distal to the first molar area, apparently within the confines of the antrum 
(Fig. 1). There was cloudiness of the antrum. 

. *Head of Oral Surgery Department, United States Naval Dental Clinic, Brooklyn, New 
“— opinions and conclusions contained herein are those of the writer and do not neces- 
sarily refiect the official views of the Department of the Navy or the Department of Defense. 


582 





Volume 10 CALDWELL-LUC AND ANTROSTOMY 583 


Number 6 


Fig. 1.—Preoperative maxillary occlusal view revealing both roots in the right antrum. 
One of the roots can be seen lying in an anteroposterior direction just above the lingual root 
of the second molar. The other lies just below the first root, appearing as a superimposition 
over the lingual root of the second molar. 


Fig. 2.—Intraoral photograph showing the extent of the incision and the window in the 
anterior lateral wall of the antrum through which the root removal was accomplished, 
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Laboratory Examination.—Routine blood studies revealed a high total 
white blood count and a high lymphocyte count. Serology and urinalysis 
were negative. Bleeding and clotting times were within normal limits. 


Treatment.—The ear, nose, and throat consultant could find no contra- 
indications to surgical intervention. Therefore, the patient was started on a 
course of antibiotic therapy, which consisted of 300,000 units of penicillin 
twice a day. He was scheduled for surgery on Dee. 1, 1953. 


Fig. 4.—The incision closed with 0000 Dermalon sutures on the day of operation. 


Under Demerol premedication and Xylocaine block and infiltration anes- 
thesia, the two retained roots were surgically removed from the right antrum 
via the Caldwell-Lue approach. A 3.5 em. elliptical incision was made just 
below the upper right mucobuceal fold from cuspid to second molar. The 
mucoperiosteum was elevated, revealing the anterolateral wall of the right 
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antrum. A window made by means of mallet, chisel, and rongeurs revealed 
the thickened antral membrane, which was then incised and removed (Fig. 2). 
There was generalized polyp formation, as well as some sanguinoserous fluid 
which was aspirated. The roots were located and removed (Fig. 3), and the 
polyps and thickened wall were enucleated. An antrostomy was then made 
intranasally under infiltration anesthesia in the inferior meatus for future 
drainage and irrigation. A nasal speculum and an antral rasp were utilized 
to make the opening. The edges of the antrostomy were smoothed and a six- 
inch petrolatum gauze drain was inserted with the end extending through the 
right nares. Hlemorrhage was minimal. The incision in the oral mucosa was 
then closed with 0000 sutures following removal of bone splinters and smoothing 
ot the bony edges (Fig. 4). 

Sedation and soft diet were ordered and antibiotic therapy was continued. 

Recovery was uneventful. The drain was removed in forty-eight hours. 
The sinus was irrigated daily with sterile saline for four days following re- 
moval of the drain, through the antrostomy. Heat therapy was also utilized 
during this same four-day period. Regular diet was resumed in three days. 
The edema regressed by the seventh day. All medications and orders were dis- 
continued by the eighth day, at which time the patient was comfortable with 
no complaints. All sutures were removed on Dee. 7, 1953, and on Dee. 11, 1953, 
the patient was discharged and transferred back to his ship for duty. 

Conclusions 

The Caldwell-Lue approach is the procedure of choice in most cases in- 
volving removal of a foreign body from the maxillary sinus. 

Antrostomy is valuable for postoperative drainage and irrigation as an 
aid in clearing maxillary sinusitis. 





MULTIPLE MANDIBULAR FRACTURES 


ARNOLD B. BEcKER, LIEUTENANT COLONEL, DC, USA 


? FREQUENCY and occurrence, multiple mandibular fractures are about 
equal to simple fractures. The published records reveal mostly multiple 


fractures because of their greater interest. 

As in all fractures of the jaws, the clinical characteristics and roentgeno- 
grams are the determining factors which dictate the treatment to be followed, 
whether the operation should be a closed or open reduction, and the choice of 
anesthesia. 

In any fracture of the mandible it is important to determine whether or not 
the temporomandibular joint has been damaged. When there is no displacement 
of the head of the condyle, the patient’s only complaint is pain on movement or 
strain of the joint. The evaluation of the reduction indicated can be made only 
with extraoral roentgenograms taken from various angles and with due con- 
sideration to the occlusion of the teeth. Teeth in line of fractures and broken 
roots also must be taken into consideration. The patient’s physical condition 
is of prime importance. As a rule, a patient with multiple fractures of the 
mandible also has other lacerations and wounds of the face and other parts of the 
hody. With the advent of antibiotics, the treatment of fractures has improved 
considerably and the period of hospitalization has been shortened. The use of 
Terramycin or Aureomycin in doses of 250 mg. every four hours for five days, 
then 500 mg. for three days, will accomplish favorable results in postoperative 
treatment in most cases. 

The case to be presented is of interest because it illustrates the type of 
multiple fracture which is most often encountered. 


Case Report 


A male white soldier was admitted to the 11th Evacuation Hospital, APO 547, Dental 
Clinie on Dee. 23, 1955, with laceration of the face and some bleeding from the mouth. The 
patient was somewhat incoherent and uncooperative and admitted that he had been drinking. 
After the laceration had been checked and the bleeding from his mouth had been stopped, a 
roentgenogram revealed bilateral fractures of the mandible. Temporary Jelenko bands were 
wired to the jaws. Four large rubber bands were used to improve his occlusion by inter- 
maxillary traction. A Barton bandage was applied. The patient was started on penicillin 
and Terramycin therapy and was fed intravenously for four days, at the end of which time 
his swelling had subsided and his physical condition improved. 

Clinical and roentgenographic examination revealed a compound, comminuted fracture of 
the left mandible with considerable displacement of the posterior fragment laterally. The 
fracture was between the lower left second and third molar teeth. The roots of the teeth 
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Fig. 1.—Roentgenograms of the bilateral fractures. Note the displacement of the left man- 
dibular fracture. 


Fig. 2.—Postoperative roentgenograms showing bilateral intraosseous wiring of the mandible 
y open reduction. 
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were not broken (Fig. 1). There was also a compound, comminuted fracture of the right 
mandible between the lower right second and third molars. Position was fairly good (Fig. 1). 

Clinical examination revealed a full complement of teeth in fairly good condition. On 
closing the mouth, the occlusion was very poor due to the extreme displacement of the left 
posterior fragment. Four days after admission the patient’s general physical condition was 
improved. Rubber bands were removed and, after normal premedication, the patient was 
taken to surgery. 

Operation.— Under general endotracheal anesthesia, a 4 cm. incision was made parallel 
and 1 em. below the inferior border of the left mandible. The masseter muscle was elevated, 
exposing the fracture. A No. 41 surgical burr was used to drill a hole in each fragment 
about 1 em. from the fracture line. A 20 gauge stainless steel wire was inserted through the 
holes, the fracture was approximated, and the ends of the wire were twisted together and 
burnished under the mandible. The subcutaneous tissue was approximated in layers with 
eatgut sutures, and the skin was sutured with silk. The same procedure was then per- 


formed on the right mandible. The postoperative roentgenogram is shown in Fig. 2. 


Fig. 3.—Right side view of the healed scar of the mandible six weeks after operation. 


The day following the operation, the Jelenko bands on each jaw were stabilized with 
additional wires around the teeth; intermaxillary rubber bands used as traction were 
attached to the Jelenko bands, and the teeth were brought into occlusion. The patient 
hac intravenous feeding for the first three days, then liquids given via a 10 ¢.e. syringe 
with a plastic base attachment inserted around the posterior part of the lower third molar. 
Recovery was uneventful. A minimal amount of sear resulted (Fig. 3). 


Summary 


In the case presented there was a considerable amount of displacement of the 
fragments, as shown in Fig. 1, on both sides which could be improved only by 
open reduction with wiring (Fig. 2). The resulting facial sears are unnoticeable 
and not disfiguring, and are so placed as not to be bothersome with daily shaving 
(Fig. 3). 





Volume 10 MULTIPLE MANDIBULAR FRACTURES 589 


Number 6 


[ wish to acknowledge, with thanks, the valuable help of Drs. George J. Bordenave and 
Bartlette M. Cheatham and all personnel of the operating room. 
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Periodontia 


PRELIMINARY PROGRESS REPORT OF A CLINICAL STUDY OF THE 
EFFECT OF C.V.P.* ON GINGIVAL HEMORRHAGE 


Harry Roru, B.S., D.D.S., F.A.C.D.,** Henry GREENE, B.A., D.D.S.,*** AND 
SanrorD Kirscu, B.S., D.D.S.,*** New York, N. Y. 


HE physiologic basis of gingival hemorrhage is not fully understood. This 
is due mainly to the limited knowledge of the nature of hemorrhagic condi- 
tions. Many factors are involved in the various mechanisms which bring about 
gingival bleeding. It is obvious that any one given agent cannot counteract 
every hemorrhagic condition. Our interest in the action of such hemostatic 
agents was revived when reports that C.V.P. had a beneficial effect on capillary 


permeability were published,» * 
Szent-Gyorgi,® in his earlier studies, isolated a hexose derivative from the 


adrenal cortex (ascorbic acid-hexuronie acid) which later was related to anti- 
scorbutie activity. Later, he isolated a flavonoid compound from paprika and 
lemon peel which was found to decrease capillary permeability. C.V.P., < 
combination of these two factors, was compounded on the assumption that the 
combined action will give greater protection against capillary damage than 
cither could give alone.* 

As we stated previously, gingival hemorrhage, one of the cardinal symp- 
toms of periodontal disease, may be caused by many factors other than vitamin 
deficiency. However, the loss of capillary integrity, which facilitates gingival 
bleeding, may be aided by a specific vitamin supplementation. We therefore 
attempted to determine the effect of C.V.P. on gingival bleeding. This is a 
preliminary study to determine, through gross clinical examination, the effee- 
tiveness of C.V.P. in the arrest and control of gingival hemorrhage. 


Method 


Patients were selected from the clinic, student body, and faculty of the 
Department of Periodontia and Oral Medicine of New York University College 
of Dentistry. At the beginning of the experiment, each subject had a sealing 
of the mandibular six anterior teeth since only that area was observed. 

This study was supported by a grant from the U. S. Vitamin Corporation and was 
carried on in the Department of Periodontia and Oral Medicine of New York University 
College of Dentistry. The study is still in progress on a larger group. 

*C.V.P. = Citrus bio-flavonoid (100 mg.) to which 100 mg. of vitamin C has been 
added. 

**Assistant Professor of Periodontia and Oral Medicine. 

***Instructor in Periodontia and Oral Medicine. 
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No other treatment was done during the period of the experiment. Koda- 
chrome photographs were taken before and one week after sealing of the 
mandibular six anterior teeth and at the termination of the experiment. 


Patients were placed on medication one week after sealing. A medical and 
dental history was taken at the initial visit (Fig. 1). 





Name 


Systemic History 

Recent weight loss? 

Recent weight gain? 

Any unusual fatigue? 
Frequent head colds, sore throats? 
Any shortness of breath? 

Any change in appetite? 
Nausea? 

Any abnormal menstrual pain? 
Any muscle or joint pain? 

Any disturbance of vision? 
Any disturbance of taste? 

Do you bruise easily? 


Medication taken: 
Vitamins 
Headache relievers 
Laxatives 
Pain relievers 


be Exp. N 


Oral Condition 
Oral mucosa 
Tongue 
Coating? 
Color 
Floor of mouth 
Roof of mouth 
Lips 
Teeth 
Bleeding 
Exudate 
Odor 
Any previous periodontal treatment 
Smoking habits—Amount? 
Cleaning habits 
Frequency 
Method used 
Mouthwash 
Amount of sealing 





Fig. 1. 


The clinical classification of gingival hemorrhage used® is shown in Fig. 2. 
Patients who were taking vitamins were not included in the C.V.P. group 
in order to keep their response ‘‘pure.’’ In the control groups, however, we 
did inelude some patients who had been on multiple vitamin therapy for a 


long time but whose gingivae were in poor condition, 





1+ Mild Bleeding on brushing, or “pink toothbrush” _ 


+ Moderate Bleeding on biting into an apple, pear, or other hard foods 


a 

2 

3+ Marked Bleeding on biting into a sandwich or other soft foods 

4+ Severe Bleeding when patient finds blood on pillow or in mouth on rising 





The patients were divided into the following groups: 


A. Nine patients given six C.V.P. capsules daily, two after each meal 


(Group I) 


B. Eight patients given six placebo capsules daily, two after each 


meal (Group IT) 


(. Eight patients to act as controls (no medication) (Group IIT) 





AREA 5 


; a sais 


DATE 











Fig. 3.—PMA 


data chart, 
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All patients were seen at intervals of approximately two weeks for at 
east three months. The P.M.A. index advocated by Massler and Schour*® was 
ised as a guide in determining changes in the gingival areas under observa- 
ion. The mandibular left central incisor was omitted in the chart (Fig. 3) 
yecause it has a common mesial papilla with the mandibular right central in- 
‘isor. As far as possible, each investigator examined the same patient through- 
mut the experiment. 

Findings 

Bleeding Tendency.—Of the patients in Group I (those receiving C.V.P.), 
there was improvement in bleeding tendeney of the gingiva in eight out of 
nine eases (Fig. 4). Three cases improved from 3+ to 1+, three from 2+ to 1+, 
me from 3+ to 2+, and only one had complete remission of bleeding tendency. 
Case 9 showed a marked improvement after the fifth week, and in subsequent 
weeks returned to the original 4+ bleeding tendeney. A possible explanation 
is that the patient was on a self-imposed weight reduction diet. 

In the group given the placebos (Group IIT), two out of eight cases showed 
improvement of bleeding tendency of the gingiva from 2+ to 1+ (Fig. 5). Five 
cases showed no improvement, and in one ease the bleeding tendency increased 


from 2+ to 3+. 


In the control group (Fig. 6), two cases showed improvement in bleeding 
tendeney from 2+ to 1+ and from 2+ to 0; the remaining six cases showed no 


improvement. 

Changes in Areas Affected (P.M.A. Index).—In Group I, on the basis of 
fifteen areas considered in the anterior portion of the mandible, the following 
improvements were noted (Fig. 7) : 

1. Four areas improved in one ease 

2. Three areas improved in two eases 

3. Two areas improved in one ease 

4, One area improved in two eases 

5. No improvement in three cases 
In Group IT, the following was noted (Fig. 8) : 

1. Four areas improved in one case 

2. Three areas improved in two eases 

3. One area improved in three cases 

4. No improvement in two eases 

troup III, the following was noted (Fig. 9): 

1. Six areas improved in one case (see discussion) 

2. Two areas improved in one case 

3. One area improved in one ease 

4. No improvement in two cases 


5. Two cases showed one more area affected than at the beginning 
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Number of Cases 





2 3 4 


Areas Improved 


Fig. 7.—Group 1 (C.V.P.). 


Number of Cases 








2 3 o 


Areas Improved 


Fig. 8.—Group 2 (placebo control). 
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Discussion 


In the evaluation of gingival bleeding of patients, we must recognize the 
multiplicity of factors that are responsible for the condition. Systemic, local, 
emotional, and nutritional factors all interact in producing this rather com- 
plex clinical entity—gingival bleeding. Therefore, in an analysis of the results 
of vitamin therapy, we must be cognizant of the limitations which this therapy 
might have in overcoming the effects of other factors that may be involved. 
One of the values of a preliminary study such as this, with a small group of 
patients, is that it allows for a more detailed and intimate questioning of 


patients. This, in turn, may lead to a more critical evaluation of the efficacy 


of vitamin therapy. 
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Areas Improved 


Fig. 9.—Group 3 (no medication control). 


We attempted to minimize local irritational factors by superficial scaling 
of the lower anterior teeth in all patients. However, not all local etiology 
was eliminated, for occlusal equilibration and thorough curettage were not in- 
stituted. All patients were carefully questioned about frequency and method 
of toothbrushing. It is interesting to note, therefore, that of the two cases 
in the placebo group which showed improvement in bleeding tendency, one 
(Patient 12) had initiated more conscientious toothbrushing during the experi- 
mental period; in the two cases (Patients 21 and 25) in the control group 
that showed improvement in bleeding tendency, both had carried out more 
assiduous toothbrushing during the experiment. Similarly, in all four cases 
of better toothbrushing the number of areas affected were decreased as follows: 
four in Case 12; three in Case 13; three in Case 21; and six in Case 25. Only 
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two other patients of the control and placebo groups had more than one area 
improve during the experiment (Fig. +). This would seem to indicate, then, the 
importance of evaluating the efficacy of toothbrushing done by patients used ina 
study of gingival bleeding. If these four patients were disqualified from the 
placebo and control groups because of their increased toothbrushing activity, 
there would be only one ease of the remaining twelve which showed any im- 
provement in bleeding tendency. (The patients who increased their tooth- 
brushing activity did so on their own, without any suggestion from the 
examiners. It was only through careful questioning that we were made aware 
of their more conscientious oral hygiene.) 

An interesting sidelight of systemic influence on bleeding tendency was 
Patient 6. Mrs. W. F. was in her last two months of pregnancy during the 
experiment. She had a 2+ bleeding tendency at the beginning and she received 
six C.V.P. capsules each day. During the last month of her pregnancy the 
bleeding tendency improved to 1+, but it was only after delivery that she 
found complete remission of bleeding. 

However, the emotional and tensional factors seemed to have the most 
interesting influence. For example, Patient 17 of the placebo group had a 1+ 
bleeding tendency. During the ninth week of the experiment, his wife, who 
was pregnant, had a uterine hemorrhage and had to return to her home out of 
the United States. His bleeding tendency during this period of stress rose from 
l+ to 4+. However, within one week’s time after his wife had arrived home 
safely and had been diagnosed free of any danger of losing her child, the 
bleeding tendency had returned to a 1+ constant. 

Patient 15, a student with a highly emotional personality, who was con- 
stantly involved in tension-producing situations, fluctuated from 4+ to 1+ (al- 


though he is recorded as 2+), depending on the state of his emotions. During 
the Christmas vacation he ‘‘ran out of his vitamins’’ (which in reality were 
the placebos). He attributed development of an acute necrotizing ulcerative 
gingivitis to the ‘‘lack of vitamins.’’ These bleeding tendency fluctuations 
continued throughout the period of the experiment, even though the patient 
was taking a therapeutic formula vitamin and performed conscientious brush- 


ing three to four times a day. 

On the other hand, Patient 14, who also had a fairly tense personality, 
maintained a 1+ bleeding tendency throughout the experiment, even though 
he was subject to gastritis attacks. These observations are interesting in view 
of the ‘‘weak organ’’ theory in psychosomaties. 

The preceding cases were all in the placebo group. Patient 7, who was 
placed on C.V.P. therapy, had a case of desquamative gingivitis of long stand- 
ing. This woman exhibited exacerbations in bleeding tendency during tension 
periods before being included in the experiment. However, after taking 
C.V.P., she exhibited a marked and constant improvement in bleeding tendency. 





se o EFFECT OF C.V.P. ON GINGIVAL HEMORRHAGE 599 
cater 6 

In this case, the vitamin therapy may have been enough to overcome the bleed- 
ing tendeney, whereas in Case 9 a young girl who also received vitamin therapy 
exhibited fluctuations from 4+ to 1+ and back to 4+ again. During the experi- 
ment, Patient 9 had gone on a restrictive weight reduction diet. 

An interesting observation in the follow-up of the Group I cases showed 
that Patients 2 and 4 both returned to their original gingival bleeding condition 
after being taken off the C.V.P. therapy. 

In our discussion we have limited ourselves to evaluation of the individual 
cases studied, since we felt that with the small number of subjects used in the 
study there would be no statistical validity. However, an over-all appraisal 
of the results seems to indicate a definite reduction in bleeding tendency in 
patients on C.V.P. therapy. However, these patients showed no tissue response 
clinieally. 

One of the values of a preliminary study is the opportunity which it 
affords in evaluating testing methods and disclosing limitations to be antici- 


pated in larger-scale experimentation. 

In our use of the P.M.A. index for determining the areas affected in the 
lower anterior region, we agreed to record simply whether or not each area was 
involved, rather than to attempt to evaluate extent or degree of involvement. 
We felt that this would give more uniform results, since there is a greater 
agreement in evaluating involvement versus noninvolvement. As the study 


progressed, however, we found that some cases exhibited lessening in severity 
but, beeause of our original setup, had to be recorded as involved. We feel 
that in a follow-up study there should be a more definite standardization of 
degree of involvement. 

We were also dissatisfied with the method used for determining the bleed- 
ing tendency. The use of mere subjective symptoms does not give a critical 
evaluation of capillary permeability. At best, it can just act as a clinical 
rather than an experimental tool. We have been attempting to devise an 
apparatus which would give a more objective testing method. 

We also feel that in a more definitive study, biopsy material would be an 
important adjunct in determining the histologic changes that take place in 
(.V.P. therapy. 

If a more objective gingival-hemorrhage-testing apparatus were used with 
a more definite standardization of P.M.A., adequate biopsy material, and 
progress color slides of the subjects, we would then have the basis for conduct- 
ing a large-seale study, with greater variations in sex and age, which could 


present more valid conelusions, 


Summary 
1. Twenty-five patients were divided into three groups: (A) nine patients 
received six C.V.P. capsules daily, (B) eight patients received six placebo 
capsules daily, and (C) eight patients received no capsules and acted as con- 
trols. All patients were examined biweekly for at least three months. 
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2. Salutary response was noted in eight out of nine patients receiving six 
capsules of C.V.P. daily in that the bleeding tendency was diminished. This 
was in contrast to five out of eight patients receiving six placebo capsules 
daily who showed no improvement, as well as five out of eight patients in the 
control group who showed no improvement. 

3. The results noted in this experiment in no way imply that a lack of 
ascorbic acid and/or bioflavonoids is the only factor involved in hemorrhagic 
gingivitis. There is a need for a more objective clinical evaluation, other than 
those criteria used in this preliminary experiment. There is also a need for 
testing a larger group with a more equable distribution as to age and sex. 

4, The results of this study indicate that the use of ascorbic acid with 
bioflavonoids may be of some supportive value in cases of gingival hemorrhage. 
Sealing, curettage, oral physiotherapy, occlusal equilibration, and the removal 
of any or all known local as well as systemic factors which may be implicated 
must not be overlooked in order to sueeessfully conclude and prevent early 
reeurrence of periodontal disease of which gingival hemorrhage may be only 
one of the clinical symptoms. 
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Oral Medicine 


DENTAL TREATMENT FOR THE HANDICAPPED 


A Physiologic Anesthetic Technique 


A. Mivton Beutui, D.D.S..* West ENGLEWwoop, N. JJ. 


ILE treatment of the handicapped, obstreperous, or recalcitrant patient has 
tee been a problem for the general dental practitioner. Within recent 
years, the need for better means with which to treat patients with cerebral 
palsy, multiple sclerosis, mental retardation, and other types of handicaps 
has received special attention in the field of medical science as well as in 
dentistry.‘ 

These patients represent dental problems in treatment and in office man- 
agement. They are just as subject, of course, to dental caries, periodontal 
disease, anomalies, and dental abnormalities as any other patient. Indeed, 
according to Album,’ dental disorders may occur to a greater degree in the 
presence of the coexisting handicap. Adding the basic difficulties in the simple 
office handling due to the particular affliction, the over-all treatment of handi- 
capped patients represents a unique problem for the general dental prac- 


titioner, but one which is within the realm of successful dental management. 


The application of modern, safe anesthetic techniques greatly facilitates 
the operative procedures suitable for these patients. Although the anesthetic 
techniques may be used with advantage for other patients in general dental 
practice, this article is concerned solely with the simplified and suecessful 
treatment of the handicapped patient. 


Selection of Patients and Facilities 

For the purpose of simplicity, all patients referred to will be considered 
to be “unmanageable.” In actual practice, this broad classification may in- 
clude all types of patients who present various degrees of problem manage- 
ment, such as the young, the mentally deficient, and those with functional im- 
pairment, such as cerebral palsy and multiple sclerosis. 

General anesthesia should be considered for those unmanageable patients 
for whom sedation and other usual measures evidently will be unsatisfactory 


*Visiting Fellow, the Murry and Leonie Guggenheim rote, Institute for Dental 


Research, New York University College of Dentistry, New York, N 
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to initiate or complete the program of dental treatment. Once general an- 
esthesia has been decided upon, it is essential that every patient be evaluated 
medically for the required fitness. 

The cooperation of the attending physician should be encouraged to de- 
termine whether or not the patient’s physical status is satisfactory for dental 
operation and for anesthesia. The following, particularly, should be requested 
of the physician: 

1. Complete physical examination to determine whether or not 

the patient is a good anesthetic risk. 

2. Supplementary anterior and lateral roentgenograms of the 
chest and skull. 

3. Urine test and complete blood tests just prior to the operative 
procedures, 

While it is certainly more desirable to conduct the anesthetic technique 
in a hospital, it is possible for the procedure to be performed satisfactorily in 
a properly equipped office with the assistance of an anesthetist. 


Preoperative Procedures and Medications 
For office procedures, the following instructions should be given to the 
parent or guardian of the patient: 
1. The patient should have a light supper early on the evening 
prior to treatment. 
2. He should take nothing by mouth after midnight. 
5. A sedative should be used to assure an uninterrupted night’s 
sleep. 
4, When a normal bowel movement is lacking, an enema should 
be given on the morning of the operative procedure. 
Preanesthetic medications should be adequate, as they contribute to good 
anesthesia. Premedicating drugs directly influence the safety and stability 
of the anesthesia, acting in four fundamental ways: 


1. Relieving fear and anxiety, facilitating induction of hypnosis. 


2. Raising the threshold of pain. 


3. Reducing reflex irritability (laryngospasm, ete.). 
4. Counteracting undesirable side actions of the anesthetic agent. 


Drugs generally used as preanesthetie medications fall into the classifica- 
tions of opiates, belladonna derivatives, and barbiturates. In dental pro- 
cedures, my experience has been that a combination of Demerol, chlorpromazine, 
and seopolamine has been most satisfactory in promoting a physiologie an- 
esthetic state (Tables I and II). 

Demerol has proved preferable as a morphine substitute in dental surgery. 
While morphine reduces reflex irritability, induces analgesia, and decreases 
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TABLE I. SuGGESTED DOSAGES OF PREANESTHETIC MEDICATION* 














l 7 DOSAGE 
AGE OF PATIENT WEIGHT OF PATIENT | DOSAGEt OF DEMEROL OF SCOPOLAMINE 
( YEARS ) (LB. ) (MG. ) (GR. ) 
a ie oo 25-30 20 Yoo 
3-5 30-40 25-30 Vang 
5-8 40-55 35-40 ¥ 
8-10 55-65 50 
10-12 65-80 50 %, 
12-14 80-110 75 Yoo 
Over 14 Over 110 100 400 








*In particularly apprehensive patients, 0.5 to 2 gr. of Nembutal may be administered 
in addition to the above, at the discretion of the anesthetist. 
+With the concomitant use of chlorpromazine, one-fourth to one-half the recommended 


dose of Demerol and scopolamine is required. 

anxiety, it is a poor hypnotic and exerts little prophylactic effect against un- 
desirable side effects of anesthetic agents. Demerol’s spasmolytie action also 
makes it preferable and, together with scopolamine, it produces drying effects 
which are desirable for dental procedures, 

Chlorpromazine is useful in reducing the apprehension with which most pa- 
tients approach dental surgery. Chlorpromazine also potentiates the action of the 
anesthetic agent and minimizes postoperative nausea, vomiting, and excite- 
ment. Oral chlorpromazine is best administered two to three hours preopera- 
tively in a single dose ecaleulated on the basis of 0.25 mg. per pound of body 
weight. Intramuscular chlorpromazine is administered one to two hours pre- 
operatively (Table IT). 


TABLE II. SUGGESTED PREANESTHETIC DOSAGES OF INTRAMUSCULAR CHLORPROMAZINE 


AGE OF PATIENT _ 

















WEIGHT OF PATIENT | DOSAGE OF CHLORPROMAZINE 
( YEARS ) (LB. ) | ( MG.) 
Up to 5 Up to 50 Not more than 40 


5 to 12 50 to 100 Not more than 75 


Preoperative use of a muscle relaxant, such as succinylcholine,* may be of 
benefit in some patients. A single injection of 10 to 30 mg. is administered 
just prior to intubation as the action of sueccinylcholine is very rapid and 
rarely prolonged beyond two to four minutes. While the preanesthetic use of 
succinylcholine is indicated in many patients undergoing surgery, I have 
found in dental practice that the relaxation produced by anesthesia is suf- 
ficient in most patients to permit intubation, placement of the mouth prop, 
and carrying out of the dental treatment. 

Exeept for chlorpromazine and sucecinyleholine, the patient should receive 
all preanesthetie medications one-half hour prior to the anesthetic procedure.’ 


Instruments and Materials 
The anesthesiologist or anesthetist prepares the instruments and materials 
necessary for endotracheal intubation. These include a laryngoscope, an as- 
sortment of endotracheal tubes to accommodate various ages and sizes of pa- 
tients, and the anesthesia apparatus, materials, agents, ete., for endotracheal 
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intubation. Prior arrangements for the physical placing of the anesthesia 
equipment should be made by the dentist and anesthetist for the greatest con- 
venience to both during the operative procedure. 


Anesthetic Technique and Dental Procedures 


Properly premedicated, the patient becomes semiconscious and stuporous. 
Many patients may be actually sleeping, but they are easily awakened. The 
patient is placed in the operating chair or on the operating table in a posi- 
tion which establishes and maintains a proper airway. Anesthetic skill and 
judgment will best determine this position. 

Prior to the induction of anesthesia, a sphygmomanometer and stetho- 
scope are placed for periodic checks of blood pressure and pulse rate during 
the period of anesthesia. The anesthetist notes and records these data for 
the duration of anesthesia. 

Anesthesia is initiated by the open-drop ether method. An ether mask 
is saturated with vinyl ether and slowly lowered to contact the naso-oral 
passages (Fig. 1). In order to protect the eyes from the ether fumes, to pre- 
vent leakage around the mask, and to avoid direct contact of the mask with 
the face, a hand towel, moistened with lukewarm water, should be used to 
shield the patient’s face. 

The open-drop ether is continued until the patient is anesthetized suf- 
ficiently to tolerate the introduction of the endotracheal tube. At this time, 
the proper-sized tube, which may be lubricated with a 1 or 2 per cent Ponto- 
caine ointment, is inserted orally by direct visualization, with the aid of a 
laryngoscope® (Figs. 2, 3, and 4). Some anesthetists prefer a nasopharyngeal 
tube, with insertion through the nostril, rather than through the oral passage- 
way. I prefer intubation via the oral route, however, because it is simpler 
and less traumatic, especially for very young patients. 

When the endotracheal tube is properly inserted, it is connected by use of 
an adapter to the anesthesia apparatus. The placement of a bite block or 
mouth prop at this time is mandatory in order to maintain the mouth in an 
open position and adequately to expose the area for dental treatment. To pre- 
vent the accidental displacement of the endotracheal tube during the opera- 
tive procedure, it is secured in position by means of a headband or tape placed 
to the side of the mouth prop. The throat is lightly packed with moist gauze 
(igs. 5 and 6). 

The vaporizer on the anesthesia apparatus is set at a maximum of No. 2. 
The settings are varied with the depth of anesthesia desired and with the an- 
esthetic requirements of the individual patient. A mixture of a minimum of 
20 to 50 per cent oxygen with nitrous oxide and trichloroethylene’ has proved 
satisfactory for unmanageable dental patients. Even when operative pro- 
cedures are difficult and the duration of anesthesia becomes especially pro- 
longed, the patient may be carried continuously at an extremely safe level of 25 
per cent oxygen. 

At an adequate depth of anesthesia, the anesthetist will signal the dentist 
that operative procedures may begin. The upper and lower quadrants op- 
posite the mouth prop are available for treatment (Fig. 7). 


























Fig. 1.—-Anesthesia begun by open-drop vinyl ether 

Fig. 2.—Patient positioned for introduction of endotracheal tube. 

Fig. 3.—Patient in position for introduction of endotracheal tube. 

Fig. 4.—Endotracheal tube being inserted. 

Fig. 5.—Endotracheal tube (under right index finger) and mouth prop in position. 


Adapter being attached to nonrebreathing valve of anesthesia apparatus. 


Fig. 6.—Nonrebreathing valve secured in position (on left side) to prevent accidental dis- 


placement of endotracheal tube. Throat lightly packed with moist gauze. 
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Because the mouth prop is used to maintain the mouth in an open posi- 
tion, the additional presence of the endotracheal tube provides no extra dis- 
advantages (Fig. 8). When work on the two quadrants has been completed, 
it is essential that a second mouth prop temporarily be placed on the completed 
side before the first prop is removed for transfer. This is most important 


Fig. 8. 

Fig. 7.—Operative procedure started on the upper and lower right quadrants. (Note tube 
for air stream which cools and cleans area of preparation.) 
, Fig. 8.—Upper left quadrant being prepared. (Note that endotracheal tube does not 
interfere with the operative procedure. ) 
because, under conditions of light anesthesia, considerable difficulty may be 
encountered at this time in replacing the mouth prop, once the mouth is per- 
mitted to close. Following the temporary insertion of the second mouth prop, 
the first is removed, the endotracheal tube is transferred and reseeured to the 
‘opposite side, and the first adjustable mouth prop is placed in the new posi- 
tion (Figs. 9 and 10). Operative procedures on this side now may be per- 
formed. 














Fig. 9. 





Fig. 10 
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Fig. 11. 





Fig. 9.—Endotracheal tube repositioned on the completed side of the mouth. (Note rubber 
mouth prop substituted for the clamp type to prevent closure of the mouth.) 

Fig. 10.—Adjustable mouth prop repositioned to secure the endotracheal tube in position 
and maintain mouth opening. 


Fig. 11.—Toilet of oral cavity, stomach, and pharynx following completion of the dental 
procedures. 
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When dental treatment has been completed, the oral cavity is cleaned 
earefully with suction and moist gauze (Fig. 11). To remove debris from the 
stomach and pharynx, the anesthetist may aspirate gastric contents with a 
Levin tube.* 
Postoperative Care 

The anesthetist will determine when the patient may be dismissed. The 
parent or guardian is given all postoperative instructions, including dental 
‘are and treatment of postoperative symptoms resulting from the anesthetic 
procedure. As with any procedure involving general anesthesia, postoperative 
manifestations, such as nausea, vomiting, and drowsiness, may occur for at 
least twenty-four hours. 

Advantages 

The application of general anesthesia, particularly endotracheal intuba- 
tion, offers the general dental practitioner certain advantages in the treatment 
of unmanageable patients: 

1. Adequate dental treatment may now be extended to these patients 
under conditions most desirable for the dental practitioner and for the diffi- 
cult patient. 

2. Endotracheal intubation avoids the difficult problem of maintaining 
an airway during prolonged procedures. 

3. The anesthetic technique prevents aspiration of foreign bodies, a con- 
stant threat when a nosepiece or face mask has been used for dental surgery. 

4. Ample time is permitted for even the most prolonged procedures, in- 
cluding those lasting for several hours. Dental treatment, therefore, is not 
curtailed by pressure of a time factor under conditions of a general anesthesia. 

5. Repositioning of the patient to facilitate treatment is permitted, as 
the airway is maintained at all times during intubation. Precautions, how- 
ever, must be exercised when the patient is moved while intubated.® 


Summary and Conclusions 


1. A method of general anesthesia by means of endotracheal intubation 
is described. This technique is relatively simple and safe for application in 
general dental practice, especially for the treatment of unmanageable patients. 

2. The use of general anesthesia permits successful and complete dental 
treatment in many patients who previously were unable to receive treatment 
because of the special management problems resulting from their particular 
handicap. While the anesthetic technique is not a panacea for all problem 
patients, the number of inoperable cases is reduced considerably. 


Addendum 
Since the preparation of this manuscript, a new intravenous anesthetic, 


Neraval sodium (methitural sodium), has been made available. Preliminary 
studies with Neraval indicate that the drug has certain unique advantages 
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which are especially useful in dental procedures, including the management of 
handicapped dental patients. A report of results with Neraval and of its 
special use in general dental practice will be published subsequently. 


The editorial assistance of Mr. Carroll H. Weiss gratefully is acknowledged. Dr. 
Stanley L. Gibbs kindly assisted in the preparation of photographs. 
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LEPROSY OF THE MOUTH 


Report of a Case 


HERNANDO L. Sata, D.D.S., LoMAs DE ZAMORA, BUENOS AIRES, ARGENTINA 


l EPROSY, as old as the archives of history, was looked upon as a scourge 
in the past, and its dissemination reached its peak in the eighth century. 
It 


is not invariably a progressive disease. In 20 per cent of the cases of 
leprosy held under observation, the disease is arrested. 

In the Hansenian disease, whatever its clinical forms may be (either leprom- 
atous or tubereculoid), cases have never been observed—or at least have never 
been described—of any lesion in the buecal cavity unaccompanied by mani- 
festations in the nasopharynx or in the larynx. That is why the following 
case may be of interest. 

History.—On April 1, 1950, a 22-year-old unmarried man, a stoker by trade, applied 
to our Institute for treatment. He presented an infiltrative lesion which was slightly thick- 
ened, with no resiliency, uleerated but not bleeding, located on the free margin of the upper 


lip underneath the tubercle (Fig. 1). This lesion had been treated for three months by 


varied topical applications made in diverse publie clinics, with no effective results. 
The personal and hereditary antecedents of the patient were of no significance. The 
Clinical examination of the mouth revealed a slight gingivo- 


serologic reactions were normal. 
There were no pathologic bursae. No 


periodontitis with a retraction of the periodontium. 
Radiographic examination showed a gen- 


caries were present and no teeth were missing. 
The right 


eralized horizontal resorption which was, chronologically, out of proportion. 
upper central incisor was rotated and affected by a slight occlusal trauma. 

Treatment.—The microtraumatism was treated by grinding and smoothing of the 
This treatment was used in the belief that the trauma may 


labiomesial edge of the tooth. 
A week later, as no improve- 


have been caused by the chafing of the edge on the mucosa. 
ment was observed, complete excision of the lesion and histopathologic study of the same 
were suggested, to which the patient agreed. 

large diamond-shaped incision was made, the entire in- 


Under local anesthesia, a 
The postoperative course 


filtrated zone was removed, and the wound was closed by sutures. 
was uneventful, 

Histopathologic Report (by Moses Polak, M.D.).—The specimen was fixed in 10 
per cent formaldehyde. Fruzen sections and paraffin sections were examined. They were 
stained with Mallory’s aniline blue stain, Zichl’s hematein-eosin method, and Rio Hortega’s 
silver stain. 

Histologically, the specimen corresponded to a cutaneous piece of tissue covered by 
epidermis which was smooth in some zones and acanthotie and keratinized in others (Fig. 2). 
The subepithelial dermis was obviously sclerohyalinized and infiltrated by few lymphocytic 
elements. At greater depth, some sanguineous capillaries and nerve fibers were noticed. 


From the Instituto Buco Maxilo Facial, Lomas de Zamora. 
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Both the former and the latter were surrounded by lymphohistiocytic bundles which were 
much more evident around the nerve fibers, where some tuberculoid follicular formations with 
The staining for alcohol-acid-fast bacilli 


multinucleated giant cells were also to be found. 
inflammatory tuberculoid follicular 


proved negative. The histopathologic diagnosis was: 
lesion, verisimilarly Hansenian. 

On receipt of the above report, the patient was referred to a dermatologist, who found 
no clinical manifestation of Hansen’s disease. Mitsuda’s reaction was negative. The 
patient had never traveled across any zone where this disease is endemic. It is concluded 
that the lesion deseribed above is the only visible manifestation in this case. 





Fig. 1.—The infiltrative lesion. 
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Fig. 2.—Section of ‘!¢ lesion showing tuberculoid follicular formations, 


Results.—As of April 1, 1956, after six years, the patient has been observed periodically 
and no new symptoms have appeared. During all this time he has been kept ignorant of 
his illness, in order not to magnify the importance of a lesion whose clinical form is not 
contagious and the mere mention of whose name, held accursed for so many centuries, would 


have occasioned a disproportionate mental distress. 
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NEMATODE INFESTATION OF THE BUCCAL SUBMUCOSA 


Dan Y. Burritt, D.D.S.,* Emm Korcuer, Sc.D.,** Anpb 
JAMES K. Cuiupers, D.M.D., Lovutsvitue, Ky. 


N FEB. 28, 1956, Mrs. S., a patient in the clinic of the University of 

Louisville School of Dentistry, called the attention of the student who 
was carrying out routine dental treatment to what apparently was a worm 
under the mucous membrane of the lower right buccal sulcus. The worm 
moved perceptibly while it was watched. The region was photographed. 
After anesthesia was obtained by block injection, a shallow incision was 
made parallel to and close alongside the worm and it was gently teased out 
of the tissues. It was obviously alive and was about 2 inches long and about 
1, mm. or less in diameter. Examination revealed it to be a female nematode 
with undeveloped ova in the uterus. The specimen was submitted to the 
United States Department of Agriculture, Agricultural Research Service, for 
identification. It was identified as Gongylonema pulchrum, Molin, 1857, and 
catalogued as U.S.N.M. Helminth Colleetion No. 38064. 

The feces of the patient and her husband were examined on March 1 and 
March 3, 1956, but no helminth ova or protozoan cysts were observed. 

The patient was born and reared on a farm in Hart County, Kentucky. 
Drinking water was obtained from a spring-fed stream until just before she 
left home, when a city water supply from cisterns was brought in. The 
patient left the farm seven and one-half years ago but has returned periodi- 
eally for short visits. She also has been in Florida and Wisconsin and through- 
out the intervening territory. 

The patient reported that she had suffered recurrent ulcers of the mouth 
for the past five years. They have continued since the worm was removed. 
For about two years she had felt rough, threadlike spots in various locations 
about the mouth. In recent years, she had three bouts of pneumonia and had 
pleurisy after the last one. Through this period she had felt more and more 
‘‘run down.’’ Early in 1956 she had some difficulty with one eye, which 
‘*felt like sandpaper.’’ The periocular tissues were swollen for about one 
week. She first saw the worm beneath the surface in the mouth about Feb. 
14, 1956, two weeks before she reported it in the clinic. 

Since the removal of the worm the patient has been feeling well except 
for occasional headaches and recurrent ulcerations in the mouth. It is not 


. *University of Louisville School of Dentistry. 
**University of Louisville School of Medicine. 
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clear that the many symptoms reported by the patient are attributable to the 
parasite, or that the improvement in her general condition was due to its 
removal. 

Nematodes of the genus Gongylonema are found primarily in the submucous 
tissues of the upper portion of the digestive tract in such animals as the horse, 
ox, and pig. Eggs are evacuated in the feces of the host and lie dormant until 
eaten by an insect, such as a dung beetle or cockroach. Thence the organisms find 
their way back into the digestive tract of the mammalian host, where the larvae 
probably pass into the wall of the stomach or intestine and migrate through the 
tissues of the walls of the organs to the esophagus or oral cavity. 





Fig. 1—Nematode, Gongylonema pulchrum, under surface of buccal mucosa. 


Only a few other cases of human infestation by this parasite have been 
reported, and it seems unlikely that this patient harbors another such worm. 
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Pharmacology and Therapeutics 


VASOPRESSOR EFFECTS OF TOPICAL EPINEPHRINE 
IN CERTAIN DENTAL PROCEDURES 


JouN H. Gocerty, B.S., M.S., Harvey A. STRAND, B.S., ALFRED LL. 
OaiLviz, D.D.S., M.S., AaNp James M. Ditue, Pu.D., M.D., SeatrLe, WasuH. 


Introduction 

N DENTAL practice the local application of solutions of epinephrine is used 
for the control of bleeding.‘“* Epinephrine acts as a vasoconstrictor in this 
regard and, applied to lacerated or bleeding areas, it is highly effective in the 
control of bleeding from capillaries and other small blood vessels. Epinephrine 
solutions are also used in dental practice in the hydrocolloid impression tech- 
nique” ° where shrinking of the tissues adjacent to the cavity margin produces 

a condition of advantage in subsequent manipulative procedures. 

There is a possibility that epinephrine may be absorbed when used locally 
and that it may then produce systemic effeets. The effect of epinephrine ab- 
sorbed in this local manner would be expected to be largely vasopressor and 
manifest by an increase in general systemic blood pressure. 

Experimental Procedures 

It might appear at first that the most direct approach to the question of 
systemie absorption would be the measurement of systemic blood pressure in 
patients undergoing local applications of epinephrine. Such a method of anal- 
ysis was not used for the following reasons: First, blood pressures could be 
taken only intermittently; hence, a fleeting systemic effect could be missed. 
Second, patients respond to dental procedures with varying degrees of tension 
and anxiety which, in themselves, may produce blood pressure effects. Thus, 
a study involving the human being alone could introduce artifacts and lead to 
wrong conclusions. 

In order to remove these objections from the approach, we decided to use 
dogs as the experimental subjects. Essentially the experiments embodied in 
this report were directed toward the determination of the absorption of epi- 
nephrine as it is used in several typical situations encountered in dental prac- 
tice and reproduced in the experimental animal. 

Preparation of the Animal.—Dogs were selected at random without con- 
sideration of their oral health. They were prepared in the manner described 

From the Departments of Periodontology and Pharmacology, School of Dentistry, Uni- 
versity of Washington. 
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in the United States Pharmacopoeia, ed. 14, pp. 214-216, for the assay of epi- 
nephrine. Sodium pentobarbital, in a dose of 30 mg. per kilogram, was admin- 
istered intravenously for the production of general anesthesia. Small supple- 
mental doses were administered from time to time to maintain even anesthesia. 

The animal was arranged for the reeording of systemic blood pressure 
from the carotid artery by means of a mereury manometer and the blood pres- 
sure was recorded on a smoked-paper kymograph. Continuous records were 
made and notes concerning dental procedures were recorded directly on the 
record. 

The effect of a test dose of 10 meg. per kilogram of a 0.01 per cent solu- 
tion of acetylcholine was determined. Atropine sulfate in doses of 1 mg. per 
kilogram of a 1 per cent solution was administered until the acetylcholine 
response was abolished. A standard dose of 5 meg. per kilogram of a 1:1000 
solution of epinephrine was administered intravenously and the blood pressure 
response was noted. This standard test dose of epinephrine was used between 
the experimental procedures to check the epinephrine response of the animal 
preparation. All drugs administered for such systemic test purposes were 
given by means of an injection burette attached to an intravenous cannula in- 
serted in the femoral vein. 

Epinephrine Preparations Used.—All of the epinephrine solutions used for 
oral application were prepared from racemie epinephrine. This was because 
the proprietary preparations generally available for dental use are made from 
the racemic mixture. For practical purposes, the dextro isomer may be re- 
garded as pharmacologically inert so that an 8 per cent solution of the racemic 
mixture is pharmacologically equivalent to a 4 per cent solution of the biologi- 
cally active levo isomer. 

The following preparations were used: 

1. Solutions of 4, 8, 16, and 32 per cent of racemic epinephrine. 

2. An 8 per cent solution of racemic epinephrine with 4 per cent zine 

chloride and 1 per cent benzyl alcohol (Astringostat).* 

3. An 8 per cent solution of racemic epinephrine with 1 per cent 

benzyl aleohol (racemic epinephrine hemostat, REH).* 


Dental Surgical Procedures.—Dental procedures, simulating as closely as 
possible those used on patients in general dental practice, were carried out in 
the oral cavity of the dog. These procedures involved essentially the use of 
the same dental instruments and the same manner and duration of application 
of the epinephrine solutions as in the routine dental situation. 

It is recognized that certain differences exist between the anatomic strue- 
tures within the oral cavity of the dog and those in the human being. Land- 
marks of the human mouth, such as the free gingiva and the attached gingiva, 
are so modified in the dog as to be indistinguishable. A true gingival suleus 
is, as a rule, almost nonexistent. Instead of the broad attached gingiva of 
the human mouth, only a very narrow zone is found to separate the gingival 


net *These solutions were supplied by the Pascal Company, 231 Dexter Ave., Seattle, Wash- 
ngton. 
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margin from the alveolar mucosa in the dog. Furthermore, the gingival tissue 
of the dog, although extremely thin from the cortical plate of alveolar bone to 
the epithelial surface, is nonetheless tenacious and resistant by human mouth 


standards. 

The procedures on the dog were carried out on essentially normal gingival 
tissue, in the absence of periodontal pockets or any other grossly demonstrable 
evidence of periodontal disease. By contrast, in most human patients, the 
same procedures are indicated and performed on abnormal tissues which have 
been affected in one way or another by a pathologie dental condition. 

It was found possible, despite these variations, to simulate closely in ex- 
perimental dogs the techniques developed for the human mouth. The differ- 
ences in anatomy and in dental manipulation were not considered sufficiently 
great to invalidate any of the resulting information. 

Five applications were completed in sequence on each dog as follows: 
(1) application to intact mucous membrane (lower right quadrant) ; (2) appli- 
cation to a gingival laceration area (upper left quadrant) ; (3) application to 
a gingivectomy area (lower left quadrant) ; (4) application to a gingivectomy 
area (upper right quadrant); and (5) application to an apicoectomy area 
(lower right quadrant). Applications 5 and 1 were completed in the same 
quadrant because it was felt that the influence of application 1 upon appli- 
cation 5 would be negligible. 

A description of each surgical procedure, with details regarding the man- 
ner of application of the epinephrine solution, follows: 

Intact mucous membrane: Strands of cotton, saturated with epinephrine 
solution, were placed in the vestibule of the lower left quadrant. The solu- 
tions were left in contact with the area for two minutes, after which time the 
area was irrigated with warm sterile saline. 

Gingival laceration: Periodontal knives were employed to lacerate the 
free gingiva and the most coronal portion of the attached gingiva around the 
entire circumference of one premolar and also the distal interproximal gin- 
giva of the adjacent tooth. The laceration so performed was intended to simu- 
late gingival trauma inflicted during a dental procedure, such as a full crown 
preparation on one tooth and an MOD inlay preparation on an adjacent tooth. 
Cotton pellets were saturated with the epinephrine solution, allowed to drain, 
and then applied so that the entire bleeding area was covered for two minutes. 

Full-quadrant gingivectomy: This procedure involved the removal of su- 
perficial gingival tissue, both facially and lingually, from the gingival crest al- 
most to the mucogingival junction, around all teeth distal to the midline in 
one quadrant of the mouth. Periodontal knives, curettes, and other instru- 
ments were employed as required in a standard procedure. On the palatal 
aspect of the upper arch and in the incisor region of the lower arch, it proved 
impossible to simulate a gingivectomy accurately, although an attempt was 
made. 

_ Considerable bleeding of an oozing type was produced. As soon as the 
tissue excision was complete and the tissue wiped free of blood, the epinephrine 
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solution was applied by means of cotton pellets which covered the entire area 
of surgical exposure. The cotton pellets were first immersed in the solution, 
drained to avoid oversaturation with solution, and applied firmly to the bleed- 
ing area. The epinephrine pellets were left thus in contact with the exposed 
tissue for two minutes. Immediately thereafter the pellets were removed and 
the entire area was irrigated with a sterile warm saline solution. 

Apicoectomy: A standard dental semilunar flap operation was employed 
to expose the alveolar bone overlying the apex of the lower right second pre- 
molar. Penetration of the bone to the tooth apex was completed with a round 
burr. The apex of the tooth was removed along with a quantity of alveolar 
bone comparable to the amount lost in an analogous human operation. The 
area was then cleansed with cotton pellets and one small cotton pellet, moist- 
ened with epinephrine as described under Procedure 3, was applied directly 
to the exposed cancellous bone. The epinephrine pellet was removed at the 
end of two minutes and the entire area was then irrigated with warm sterile 
saline. 

Experimental Results 

With five methods of application and six epinephrine solutions, thirty com- 
binations are possible. Several control experiments using applications of zine 
chloride or saline were carried out, but these were without effect on systemic 
blood pressure and are not included in the tabulation of results. 

TABLE I, VASOPRESSOR EFFECTS IN THE DOG OF VARIOUS EPINEPHRINE SOLUTIONS APPLIED 


LOCALLY TO THE INTACT GINGIVA 











RESULTS IN BLOOD PRESSURE 











EPINEPHRINE SOLUTION NUMBER OF AMOUNT OF RISE DURATION OF RISE 
USED EXPERIMENTS MM. Hg (MAX.) MINUTES (TOTAL) 
r-epinephrine 
4% 1 00 00 
r-epinephrine 
8% 1 00 00 
r-epinephrine 
16% 1 00 00 
r-epinephrine 
32% 1 00 00 


Astringostat 
(r-epinephrine 8%, zine chlo- 


ride 4%, benzyl aleohol 1%) 1 00 00 
REH 

(r-epinephrine 8%, benzyl 

aleohol 1%) 2 00 00 





From the standpoint of the dental practitioner who may have occasion to 
use epinephrine for the production of hemostasis, it is most logical to present 
the data as derived from each procedure. Tables I to IV, inclusive, give these 
results. Although continuous kymographiec records of blood pressure were 
taken, the tables show that in many of the experimental situations, no change 
of blood pressure was produced; hence, only two kymographie records are 
presented, Fig. 1 shows that the application of cotton pellets saturated with 
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TABLE II. 
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VASOPRESSOR EFFECTS IN THE DOG OF VARIOUS EPINEPHRINE SOLUTIONS APPLIED 


LOCALLY TO AN AREA OF GINGIVAL LACERATION 








EPINEPHRINE SOLUTION NUMBER OF 


RESULTS IN BLOOD PRESSURE 





AMOUNT OF RISE 


DURATION OF RISE 





USED EXPERIMENTS MM. Hg ( MAX.) MINUTES (TOTAL ) 
r-epinephrine 
4% 1 00 00 
r-epinephrine 
8% 1 00 00 
r-epinephrine 
16% 1 10 21 
r-epinephrine 
32% l 8 12 
Astringostat 
(r-epinephrine 8%, zine ehlo- 
ride 4%, benzyl alcohol 1% ) 3 00 00 
REH 
(r-epinephrine 8%, benzyl 00 00 
aleohol 1%) 3 16 13 


TABLE III. 


00 00 





VASOPRESSOR EFFECTS IN THE DOG OF VARIOUS EPINEPHRINE SOLUTIONS APPLIED 


LOCALLY TO AN AREA OF GINGIVECTOMY 





EPINEPHRINE SOLUTION NUMBER OF 


USED EXPERIMENTS 

r-epinephrine 

1% 2 
r-epinephrine 

8% 5 
r-epinephrine 

16% 2 
r-epinephrine 

32% 5 
Astringostat 

(r-epinephrine 8%, zine chlo 

ride 4%, benzyl alcohol 1%) 8 
REH 

(r-epinephrine 8%, benzyl 

aleohol 1%) 8 


RESULTS IN BLOOD PRESSURE 





AMOUNT OF RISE 
MM. Hg ( MAX.) 


DURATION OF RISE 
MINUTES ( TOTAL ) 





00 00 
00 00 
00 00 
40 20 
4 10 
30 19 
10 6 
00 00 
10 6 
40 11 
8 23 
6 3 
80 24 ° 
52 12 
00 00 
16 3 
20 17 
00 00 
20 13 
00 00 
00 00 
00 00 
00 00 
12 16 
00 00 
00 00 
18 4 
6 9 
00 00 


20 6 
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av » VASOPRESSOR EFFECTS OF TOPICAL EPINEPHRINE 621 
Astringostat solution to a gingivectomy area for two minutes produced a mod- 
erate rise in blood pressure. This result was variable and, as indicated in 
Table III, sometimes no systemic effect was observed. It can be assumed that 
the amount of absorption and resultant vasopressor effect was proportionate 
to the extent of exposure of the vascular bed in the particular animal. Fig. 2 
shows the effect of the application of cotton pellets saturated with Astringo- 
stat solution to the area after apicoectomy. The vasopressor response was 
marked and was found with all epinephrine solutions. This indicates that ab- 
sorption is extensive when bone tissue is opened. 


TABLE IV. VASOPRESSOR EFFECTS IN THE DOG OF VARIOUS EPINEPHRINE SOLUTIONS APPLIED 
LOCALLY TO AN AREA OF ENTERED BONE IN AN APICOECTOMY 











se | 
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RESULTS IN BLOOD PRESSURE 











EPINEPHRINE SOLUTION NUMBER OF AMOUNT OF RISE DURATION OF RISE 
USED | EXPERIMENTS MM. Hg (MAX.) MINUTES (TOTAL) 

r-epinephrine 
4% 1 8 12 

r-epinephrine 
8% 1 76 9 

r-epinephrine 
16% 3 74 16 
60 10 
52 18 

r-epinephrine 
32% 2 90 24 
102 37 

Astringostat 
(r-epinephrine 8%, zine chlo- 70 6 
ride 4%, benzyl alcohol 1%) 2 110 i] 

REH 
(r-epinephrine 8%, benzyl 40 6 
aleohol 1%) 2 90 8 
Discussion 


Epinephrine serves a useful purpose in dental practice, both for the con- 
trol of bleeding in surgical procedures and for the shrinking of mucous mem- 
brane in the hydrocolloid impression technique. The potent sympathomimetic 
effects of epinephrine give rise to the question of the possibility of absorption 
from loeal application and the consequent possible hazard from systemic action. 
The experimental results show that, under certain conditions, absorption can 
and does oeceur. The only situation in which this was not observed was in the 
application of epinephrine solutions to the intact mucous membrane. Under 
other cireumstanees, where vascular structures are exposed, there is always 
the potential possibility of absorption of epinephrine. The degree of such 
absorption is related to the extent of exposure of the vascular bed. In a 
gingival laceration, where vascular exposure was minimal, very little systemic 
absorption was found, as shown in Table II. In a full-quadrant gingivectomy, 
where exposure was more extensive, absorption was greater as shown in Table 
III. The extent of absorption in the given situation also varied, probably be- 
eause of individual variation both in animals and in operative procedure, 
resulting in differing degrees of vascular bed exposure. 
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The greatest amount of absorption and resulting systemic action of epi- 
nephrine was found in the apicoectomy procedure. Here both cortical and 
sancellous bone were opened and, as a result, an ideal situation was created for 
free absorption of epinephrine. 

There was indication that the higher the concentration of the epinephrine 
solution, the greater the absorption and resultant vasopressor effect. Prob- 
ably 8 per cent racemic epinephrine solution (equivalent to 4 per cent levo 
epinephrine) represents the upper practical limit. 

From the standpoint of dental usage of epinephrine solutions for hemo- 
static purposes, certain precautions must be observed. The dentist must ex- 
ercise Judgment in their use, avoiding application in areas of large vascular 
bed exposure and never, under any circumstances, using them when bone has 
been entered. It is suggested that their use be confined to the control of a rela- 
tively restricted type bleeding and that in eases of extensive bleeding other 
methods of control be used. With the exception perhaps of the application to 
intact gingival membranes, as in the hydrocolloid impression technique, the 
use of epinephrine solutions for hemostasis should be avoided in patients with 
hypertension or other cardiovascular disease. 


Summary 


1. The use of epinephrine solutions for the control of bleeding in dental 
surgical procedures is attended, under certain circumstances, by absorption 


and a subsequent rise in blood pressure. 

2. Generally, absorption and vasopressor effects are greater with greater 
vascular exposure and increase with increased concentration of epinephrine 
solutions. 

3. The vasopressor effect of (locally) applied epinephrine is especially 
marked when the cortical plate of bone has been penetrated. 
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Anesthesiology 


DYCLONINE HYDROCHLORIDE* AS A TOPICAL ANESTHETIC 
IN DENTISTRY 


A Preliminary Report 


R. S. Pine, D.D.S., J. G. Wurrr, D.D.S., anp L. B. Spear, D.D.S., 
INDIANAPOLIS, IND. 


YCLONINE hydrochloride, a new and different chemical compound with 
D local anesthetic properties, has come to our attention and has been studied 
to determine its usefulness as a topical anesthetic for dentistry. These obser- 
vations have proved this new drug to have most of the properties which an 
ideal topical anesthetic should have: (1) poteney (comparable with cocaine) ; 
(2) low sensitization potential; (3) no apparent incompatibilities with other 
local anesthetic agents; (4) safety, even if absorbed; (5) stability in usable 
form; and (6) it is not injurious to tissues, its use being free from escharotiec, 
astringent, or caustic changes. In addition, it has the added advantage of a 
potent antiseptic action.’ * A topical anesthetic should be rapid in its onset. 
While the action of dyclonine begins within about one minute, good, deep, 
penetrating anesthesia needed for some procedures (for example, the opening 
of an abseess) requires three to six minutes; however, the duration of one 
hour or more is a definite advantage. 


Background 


Dyclonine hydrochloride (4n-butoxy beta piperidinopropiophenone hydro- 
chloride) was first shown to be effective as a topical anesthetic in animal ex- 
periments.* * Clinical reports followed attesting to its safety and efficacy in 
ophthalmology,” ° including intraocular ophthalmic surgery,’ in minor urologie 
techniques,* for the relief of pruritus and pain in a wide variety of derma- 
tologic conditions,®""' and in other medical specialties.'* 

Learning of this work while in its early stages led us to a clinical evalu- 
ation of the compound for certain unpleasant and painful conditions en- 
countered in the practice of dentistry. Conditions were chosen that would 
respond to an effective topical anesthetic agent with greater patient comfort 
and ease of operation. 


_From_ the Departments of Oral Surgery, Prosthodontics, and Radiodontics, Indiana Uni- 
versity, School of Dentistry. 
*Dyclonine hydrochloride is commercially available under the trademark Dyclone. 
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Clinical Observations 

The severe gag reflex needs to be controlled to facilitate intraoral dental 
radiographs. Patients were directed to rinse dyclonine solution in their 
mouths for forty seconds and then expectorate. After a short period of time, 
full-mouth periapical dental radiographs were taken with complete absence 
of the gag reflex. Without discomfort to the patient, better radiographs were 
obtained and time lost awaiting the anesthetic effect of the compound was 
regained by the absence of difficulty in placing the periapical films. All 
patients responded satisfactorily, the somewhat bitter taste being the only 
complaint. 

In prosthodonties, also, the gag reflex presents frequent problems during 
the making of impressions. Mouth rinses here gave excellent results in the 
first few patients. Anesthesia was comparable to that of bilateral infraorbital 
and mandibular injections, coming on in three minutes, becoming profound in 
six minutes, and lasting for 1 hour and twenty minutes. (One of the authors 
was a patient.) The extent and duration of anesthesia were thought unneces- 
sarily extensive for the average case, and painting the solution over the soft 
palate with a cotton applicator was found more pleasant and sufficiently 
effective. Here again we found greater ease for the dentist in doing the 
procedures, as well as much less discomfort for the patient. There were no 
failures. 

After the above series of cases had been started with such good results 
and with no side effects, we began to evaluate dyclonine in a variety of pain- 
ful conditions. Efforts were made to compare topical dyclonine application 
with other anesthetic agents and methods. 

In eases requiring prophylactic scaling of the teeth one mandibular quad- 
rant was anesthetized by mandibular injection of Novoeaine (including the 
lingual and long buceal nerves). The opposite quadrant was painted with 
dyeclonine, no attempt being made to dry or isolate areas. Patients felt no 
discomfort in either quadrant during the sealing. 

Fluctuant abscesses covered for three minutes with a 2 by 2 inch gauze 
or cotton roll saturated with dyclonine were incised five minutes later with less 
manifest discomfort than when Novocain was injected or when ethyl chloride 
was administered topically. The degree of shock to patients seemed less with 
dyclonine, despite the fact that no premedication was used. Clinically, there 
was no noticeable difference in healing and there was no evidence of escharotie 
reactions. 

When pus is present about loose teeth, it is unwise to inject a local anes- 
thetic into the infected areas for extraction. Areas surrounding teeth to be 
removed because of periodontosis can be painted with dyclonine solution and 
removed five to eight minutes later with little or no discomfort to the patient. 
This will facilitate drainage, and more extensive surgery, such as difficult 
extractions, biopsy, ete., can then be accomplished as soon as the acute sup- 
purative infection is under control and local anesthetic injections can be 


made, 
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Painful, irritated areas caused by dentures were quickly controlled by 
application of dyclonine. Canker sores treated once seemed to be much less 
distressing. 

Areas of hemorrhage from recent extraction wounds were anesthetized as 
above and sutures were inserted; hemorrhage was controlled without injections 
into the tender area. 

At present we are evaluating dyclonine, with considerable promise of 
success, in a number of conditions and recommend similar observations on the 
part of others. Dyclonine seems useful as an analgesic aid, applied topically ; 
in treating painful periodontal conditions, including Vincent’s angina; around 
teeth to be banded, where rubber dam clamps are to be used or matrix applied ; 
and in periodontia for psychotherapy in young patients with fear of any 
handling of tissues. In endodonties the antiseptic effect of dyclonine may be 
useful in sterilizing root canals. This possible application is under study by 
Dr. Harry Healy. As a preinjection anesthesia for cases requiring more than 
the normal psychotherapy, dyclonine on a cotton roll should be applied to the 
area and left in contact for a few minutes. Uniformly good results have not 
been obtained. Sharp needles and a good technique are most reliable. 


Discussion 


Dyclonine was used in more than 300 eases during a sixteen-month period. 
Several patients used it daily for as long as one week without any clinical signs 
other than surface anesthesia being manifest. One patient reported ‘‘more of 
a burning sensation’’ after one week, but no evidence of changes in the ap- 
pearance of the mucous membranes could be seen. Further investigation of 
this compound relative to oral histopathology is now contemplated. Unfortu- 
nately, dyclonine is irritating if injected, so it is suitable for topical use only. 

Observations were carried out with both 0.5 per cent and 1 per cent solu- 
tions of dyclonine. No appreciable increase in effectiveness of the more con- 
centrated solution could be detected. 


Summary and Conclusions 


Dyclonine is a compound of great promise to the dental profession. 
Safety in application and effectiveness as a topically applied surface anes- 
thetic make it useful for a wide variety of dental indications (many of which 
have not yet been explored). Its antiseptic properties may have clinical value. 
If it is allowed to be in contact with oral soft tissues, good surface anesthesia 
ean be assured. For many purposes it may be applied with a swab. For pro- 
found penetrating anesthesia of a local area, however, a saturated cotton roll 
may be applied for five to ten minutes, with the treatment proceeding im- 
mediately. 

We wish to thank the following Indiana University faculty members for their valuable 
assistance in the clinical use of dyclonine: Drs. Charles Hutton, Estell Morris, Charles Redish, 
Gerald Kiley, and Harry Healy. We are grateful to Dr. P. A. Boyer, Jr., of the Pitman- 
Moore Company, Indianapolis, Indiana, for generously supplying us with this compound and 
the research background to make the study possible. 
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Oral Roentgenology 


A FILTER AND COLLIMATING SYSTEM FOR PROTECTION IN 
DENTAL RADIOGRAPHY 


S. J. Mausxy, M.A., M.Sc.,* C. B. Rem, B.Sc.,** anp L. MapDALONE,*** 
Bronx, N. Y. 


N RECENT months there have arisen a great deal of interest and no small 
| concern regarding excessive radiation received by patients, dentists, and 
dental personnel alike in dental radiography. Furthermore, the National Bu- 
reau of Standards, in Handbook 60,° has recently set forth certain standards 
of operation and protection standards of operators for dental radiography 
which demand the installation of special filters into present designs. 

In the light of these facts, we have designed and installed in our depart- 
ment a filtering-collimating system which provides maximum protection at 
minimal cost and effort. Similar installations can be made with ease by dental 
personnel in other institutions interested in the health of their personnel. 

Serious radiation hazards to patients and personnel may be eneountered 
in present methods of operation of dental x-ray apparatus.’* These hazards 
include radiodermatitis, skin cancer, radiation cataract, leukemia,* *° shorten- 
ing of life span, and trauma to the genes. To our knowledge, most commercial 
x-ray units for dentists do not yet provide adequate filtration or collimation 
of the x-ray beam to diminish the risk of these untoward sequelae. 

We have designed and utilized a filter and collimation system which sig- 
nificantly reduees the radiation received by the tissues of the patient and of 
the operator. These units can be fabricated easily and installed quickly at a 
minimum of expense into commercial dental radiographic units now in opera- 
tion. 

The National Committee on Radiation Protection has recently established 
certain maximum permissible doses® for various parts of the body. These 
doses apply to all radiation workers, including those who operate dental x-ray 
apparatus, and are based on a forty-eight-hour week (Table I). The New 
York State Department of Health has recently enacted a new chapter to the 
Sanitary Code,’ employing the same maximum permissible weekly doses as 
advised by the N.C.R.P. It is to be expected that, in time, all states will enact 


From the Radiotherapy Service, Bronx Veterans Administration Hospital. 
*Chief Radiotherapy Physicist. 

**Physicist, Radiotherapy Service. 

***Mold Technologist. 
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similar specific legislation. The Veterans Administration® and the Atomic 
Energy Commission have also established codes similar to that of the N.C.R.P. 
As further knowledge concerning the effects of ionizing radiation on the hu- 
man body is gained, these standards will be altered. However, there is no 
logical reason why one should wait for state and national laws to be enacted 
when the consequences of undue exposure are known to be seriously detri- 
mental to health and survival. 


TABLE I, MAXIMUM PERMISSIBLE DOoSES* 








SIGNIFICANT VOLUME 
BASIC PERMISSIBLE (OR AREA) IN THE ASSUMED AVERAGE 
| WEEKLY DOSE REGION OF HIGHEST DEPTH (FOR PURPOSES 
ORGAN | (MR) DOSAGE RATE OF CALCULATION ) 
Skin 600 1 sq. em. 7 mg./sq. cm. 
Blood-forming organs 300 1 es. 5 em. 





Gonads: 

Ovaries 300 10% of total volume 7 em. 

Testes 300 10% of total volume Variable, depending on 
conditions of expo- 
sure. Minimum: 

1 em. 


Lenses of the eyes 300 Volume of either lens 3 mm. 


*National Bureau of Standards Handbook 59: Permissible Dose From External Sources 
; 6 


of Ionizing Radiation. 





In the operation of all x-ray equipment, the main sources of danger are 
exposure to (1) the primary beam, (2) the secondary radiation, and (3) scat- 
tered radiation. It is possible to protect the operator from all three types of 
exposure by (1) constructing barriers, (2) limiting the direction of the x-ray 
beam, and (3) using the shortest exposures with the fastest film. However, 
the patient obviously must receive some radiation, because he is the subject 
of the x-ray examination. Although it would be difficult to establish a maxi- 
mum permissible dose for the patient, we can safely say that the less received 
in a diagnostic procedure the better. Certainly, the patient should never be 
given a dose approaching the therapeutic level. Yet, such doses are not un- 
common in dental practice today. The patient should receive no more radia- 
tion that is required to obtain a film of good diagnostic quality. 

We recently instituted a survey of the x-ray units in the Dental Service at 
this hospital at the invitation of the Chief of Dental Service whose interest 
was excited by a recent discussion of the radiation problem in dental prac- 
tice.? All of the x-ray units in our Dental Service were manufactured by the 
same commercial source. The maximum operating conditions of these units 
are 65 kv. and 10 Ma. Employing a Victoreen condenser r-meter of suitable 
range, we made measurements of the air dose rate at the end of the conven- 
tional plastic positioning cone (a distance of 8 inches from the target of the 
x-ray tube). As employed in clinical practice, a dose rate of 185 r per minute 
was found. The interposition of a 1.5 mm. aluminum filter reduced the dose 
‘ate to 40 r per minute. The difference between these dose rates was caused 
by the elimination of the softer components of the x-ray beam, which had 
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previously been absorbed by the patient without contributing anything es- 
sential to the quality of the radiographic image. Since the tube had an in- 
herent filtration of 0.5 mm. of aluminum, the addition of 1.5 mm. provided 
a total filtration of 2.0 mm. of aluminum. 

The National Committee on Radiation Protection’® recommends a total 
filtration of at least 1.5 mm. of aluminum. Other investigators’ ** indicate 
the advantages of filtration, showing that an addition of 1 mm. of aluminum 
filter decreases skin dose by more than 50 per cent. It has been shown® that 
the addition of 1.5 mm. of aluminum does require a slight increase in expo- 
sure time in order to produce a radiograph of the same density, but that even 
with this additional exposure the measured air dose is still decreased to at 
least 50 per cent of its former level. Use of more than 2 mm. of aluminum 
reduces radiographic contrast considerably, affecting the diagnostic value of 
the radiograph, and therefore is not advisable. 

As a means of further reducing the dose received by the patient, we un- 
dertook to provide collimation for the primary beam. The size of the beam 
was first adjusted to match the size of the largest dental film used, at the 
shortest distance. This was an occlusal film 2144 by 3 inches. We therefore 
provided a circular beam 3 inches in diameter at the plane of the film. This 
was accomplished by calculating the divergence of the x-ray beam, knowing 
the distance from target to collimator and target to film. Using a 0.3 mm. 
thick sheet of lead, we constructed an annulus so that this would attenuate 
the primary beam to 2 per cent of its initial intensity when operated at 65 
KVP (Fig. 1, B). 

A sectional unit was then designed incorporating 1.5 mm. of aluminum 
to fit over the lead annulus and onto the cone adaptor (note Fig. 1, A, B, and 
C). The entire assembly was retained by two plastic dowels placed through 


holes in the aluminum, lead, and adaptor in a snug fit. The ends of the. 


plastic dowels were then heated and pressed to form a head, thus fixing the 
established relationships of the added elements. In addition, 0.3 mm. lead 
was added to the face plate of the tube housing to reduce stray radiation 
(Fig. 1, D). It is important to note that the field prior to collimation was a 
5 inch diameter circle giving more than two and one-half times the area neces- 
sary to cover the largest dental film and including the eyes. With the added 
collimation, the circle is now 3 inches in diameter. A graphic comparison of 
both portal sizes is shown in Fig. 2, A and B. 

In order to simulate the actual conditions under which a typical dental 
radiograph is taken, we set up a Presdwood phantom man in a dental chair 
(Fig. 3). Although it is recognized that Masonite Presdwood phantoms do 
not exactly simulate living structures, this method was employed in preference 
to undue exposure of a patient long enough to secure adequate determinations. 
Ionization chambers were placed in specific positions and exposures made be- 
fore and after filtration and beam collimation were added (Fig. 3). The re- 
sults are compared in Table II. It can be seen that in all regions the dose 
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exposure of umbra after collimation. 


X-ray 


B, 


2.—A, X-ray exposure of umbra before collimation. 
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TABLE II. DosSaGe* WITH AND WITHOUT FILTER-COLLIMATOR SYSTEM EMPLOYING A 
PRESDWOOD PHANTOM 








POINT A POINT B | POINT C | POINT D 
FILTRATION FILTRATION FILTRATION FILTRATION 
| 
| 
| 
| 





1.5 MM. | 15 MM. 1.5 MM. 15 MM. 
NONE Al | NONE | Al NONE Al | NONE Al 
65.0 15.0 200+ 125.0 130 40.0 60 25 








*Milliroentgens per exposure. 
received after filtration and collimation is decreased by more than 50 per cent. 
Further reduction in dosage to the patient may be achieved by using “faster” 
film to decrease exposure. 

A personnel survey conducted in our dental clinic showed that the barrier 
behind which the operators stand during exposures was sufficient to reduce 
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Fig. 3.—Various positions of dosimeters for comparison readings. 


TABLE III. DENTAL RADIOGRAPHIC INSTALLATIONS* 








8.1 Equipment 
a. The tube housing shall be a diagnostic type 
b. Diaphragms or cones shallt be used for collimating the useful beam 
and shall provide the same degree of protection as the tube housing, 
but may not require so thick a wall because of the obliquity of the 
rays 
e. The radiographic field should not be larger than clinically necessary. 
. A timer shall be provided to terminate the exposure after a preset 
time 
. The exposure control switch shall be of the ‘‘dead-man’’ type and 
shall be provided with a cord sufficiently long that the operator can 
stand at least 5 feet from the patient for all exposures and well away 
from the careful beam 
The total filter—permanently in the useful beam—shall be equal to at 
least 1.5 mm. of aluminum. With this filtration the aluminum half- 
value layer is approximately 1.2 mm. at 65 KV. 
8.2 Refers to structural shielding 
. 8.3 Refers to operation of apparatus 
*National Bureau of Standards, Handbook 60: X-Ray Protection.“ 
+Shall denotes that the ensuing recommendation is necessary or essential to meet the 
currently accepted standards of protection. 
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the dose which they received to a value of less than 10 to 15 per cent of the 
maximum permissible dose of 300 milliroentgens a week. The barrier is a 
fixed lead-lined eubicle, 7 feet high, with a lead glass port through which the 
patient can be observed. 

Work is going forward in our laboratory to reduce further by technical 
means the radiation hazards in dental radiography. 


Conclusions 


1. Dental x-ray units now in use are generally not provided with adequate 
filtration or satisfactory collimation of the beam. Thus, the patient and the 
operator receive undue radiation with its known hazards. 

2. A filter and collimating system designed and utilized in our dental 
clinie significantly reduces the amount of radiation received by the patient 
and the operator without impairing the quality of the dental radiograph. 

3. This system is simple, inexpensive, and easily installed in dental x-ray 


apparatus now in use. 


The Radiophysies Research Section of the Radiotherapy Service wishes to acknowl- 
edge its appreciation for the assistance rendered by Mr. Edmund Kerut, mechanical en- 
gineer, and Mr. Mare Kraus, chemist. Thanks are due to Dr. M. A. Pleasure, Chief of the 
Dental Service, for his invitation to undertake this project and for his generous coopera- 


tion. 
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Oral Pathology 


INTRA-ARTICULAR FIBROUS ANKYLOSIS OF THE TEMPOROMAN- 
DIBULAR JOINT 


H. J. J. Buackwoop, M.B., B.Cu., B.D.S., Lonpon, ENGLAND 


WO forms of joint ankylosis are customarily described: (1) intra-articular 

or true ankylosis which results from the formation of fibrous or bony adhe- 
sions between the articular surfaces and (2) extra-articular or false ankylosis 
in which movement of the joint is limited by cicatricial contractions or bony 
metaplasia in the periarticular tissues. Both forms of ankylosis have been 
described in relation to the temporomandibular joints, and many excellent re- 
views have been published concerning etiology, clinical aspects, and treat- 
ment.*~* 5-7 1°, 17,18 The histologic features, however, have received little at- 


tention, probably because of the difficulty of obtaining post-mortem material. 
In the present report, the histologic features of two cases of fibrous ankylosis 
of the temporomandibular joint are presented; in one case ankylosis had re- 
sulted from involvement of this joint in rheumatoid arthritis and in the other 
it is believed to have resulted from injury. 


Complete Fibrous Ankylosis of the Temporomandibular Joint Due to 
Rheumatoid Arthritis—The temporomandibular joints are involved in ap- 
proximately one-half of all cases of rheumatoid arthritis’® *° and, according to 
Kazanjian® and Parker,® the condition is usually bilateral, affecting both 
joints simultaneously. However, complete limitation of movement in the tem- 
poromandibular joint seldom results from rheumatoid arthritis,’ as the anky- 
losis is usually of a fibrous nature. 


Case Report 


A woman, aged 38 years, was admitted to the hospital because of continuous pyrexia 
and jaundice. During the past eleven years she had suffered progressive deformity and 
limitation of movement of the small joints of the hands and feet and of the ankle and 
knee joints due to rheumatoid arthritis. About a year after the onset of the arthritis she 
had complained of pain and stiffness associated with ‘‘clicking’’ in the temporomandibular 
joints, but after a while these symptoms had gradually diminished. A year later her re- 
maining teeth were extracted and dentures were fitted. Meanwhile, however, the condition 
of the peripheral joints was becoming progressively worse, but recently temporary relief 

“From the Department of Pathology, Royal Dental Hospital of London, School of Den- 
tal Surgery, University of London. 
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specimen sectioned 


Fig. 1.—Fibrous ankylosis of the right temporomandibular joint due to rheumatoid arthritis. 
Post-mortem 


in the sagittal plane. 
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g. 2.—Decalcified section of the specimen in Fig. 1, showing the altered contour of 
the articular surfaces, loss of the intra-articular disc, and obliteration of the joint space 
by fibrous connective tissue. (Hematoxylin and eosin stain. 


Magnification, x5.) 
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Fig. 3.—Normal temporomandibular joint from a 33-year-old woman. Post-mortem specimen 
sectioned in the sagittal plane. 


Fig. 4.—Well-vascularized connective tissue separating the bony surfaces of the con- 
dyle and glenoid fossa from which the articular cartilage has been lost. (Hematoxylin and 
eosin stain. Magnification, x65.) 
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had been obtained by administration of cortisone. Following admission to hospital, the 
patient’s condition deteriorated rapidly and she died of miliary tuberculosis, the diagnosis 
being confirmed at post-mortem examination. 

Histologic Examination of the Right Temporomandibular Joint.—A sagittal section 
through the right temporomandibular joint, as removed at post-mortem examination, is shown 
in Fig. 1. The intra-articular disc has disappeared and the joint space is filled by fibrous 
connective tissue. The joint surfaces were seen to be flattened (Fig. 2), as compared 
with a normal temporomandibular joint from a patient of comparable age (Fig. 3). The 
articular cartilage of the head of the condyle and of the glenoid fossa had been destroyed 
and the bony surfaces were connected by well-vascularized connective tissue which was 
continuous with the periarticular tissues (Fig. 4). Some of the medullary spaces of the 
head of the condyle were filled with eosinophilic structureless material. This may represent 
a necrotic miliary tuberculous focus, such as that found throughout the other organs of 
this case. 

Incomplete Fibrous Ankylosis of the Temporomandibular Joint Due to 
Injury.—Trauma and infection are by far the most common causes of anky- 
losis of the temporomandibular joint. Blair? claimed that approximately 50 
per cent of eases of ankylosis were due to trauma, but other authors have not 
placed the incidence of trauma quite so high. For example, in the series of 
eases described by Orlow" 29.4 per cent were caused by trauma and, of those 
reported by Dufourmentel and Darcissac,? 30 per vent were attributed to 
trauma. Injury to the joint usually results from a fall or blow to the chin. 
Such accidents occurring in the younger age groups, as well as causing anky- 
losis of the temporomandibular joint, may interfere with the future growth 
and development of the mandible.* ** The effect of the mechanical injury may 
be unilateral or bilateral, depending upon the site and severity of the blow. 
In the following ease, partial fibrous ankylosis of the right temporomandibular 
joint was discovered only during post-mortem examination and is thought to 


have resulted from a blow to the jaws. 


Case Report 


A man, aged 35 years, was admitted to the hospital because of anuria. He had been © 


under medical supervision since childhood because of bronchiectasis, for which a left lower 
lobectomy had been performed. His renal function was impaired and renal amyloidosis was 
suspected but not confirmed clinically. He had been involved in several fights in his youth, 
as a result of which his upper front teeth had been knocked out. However, he did not 
complain of any mandibular dysfunction and presented no further clinical history relating 
to possible damage to the temporomandibular joints. Routine radiographic examination of 
the frontal and maxillary sinuses: also showed an apparent obliteration of the normal joint 
space in the right temporomandibular joint, when compared with the left joint. Following 
admission to hospital, his urinary excretion improved but he died of bronchopneumonia. 
At post-mortem examination, amyloid infiltration of the kidneys and other abdominal vis- 
cera was confirmed and the right temporomandibular joint was removed for histologic ex- 
amination. 

Histologic Examination of the Right Temporomandibular Joint.—The post-mortem 
specimen of the excised temporomandibuilar joint, sectioned in the sagittal plane, is shown 
in Fig. 5. The head of the condyle is broader than normal and the articular surface is 
flattened, with a central concavity instead of the usual convex surface (Fig. 6). This 
concavity is filled with dense, avascular fibrous tissue which is attached directly to the 
bony end plate and through which it extends at one point to the medullary spaces beneath 
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(Fig. 7). Above, the fibrous tissue continues into the remnants of the intra-articular disc, 
but toward the periphery the joint space is still preserved and here the head of the condyle 
is covered by articular cartilage. 

In the upper compartment of this joint, the articular surface of the glenoid fossa is 
flattened but is covered by an intact layer of articular cartilage. In some areas, however, 
the articular cartilage is extremely thin and has undergone vascularization and organization 
from beneath (Fig. 8). There are no fibrous adhesions in this compartment of the joint, 
but the upper posterior edge of the intra-articular dise is covered by a vascular pannus 
which extends to the articular surface of the glenoid fossa but does not actually unite with 
it (Fig. 9). The anterior portion of the intra-articular disc has been torn and perforated 


(Fig. 5). 


Fig. 5.—Partial fibrous ankylosis of the right temporomandibular joint due to trauma. Post- 
mortem specimen sectioned in the sagittal plane. 


Comment 


The two eases just described illustrate two forms of fibrous ankylosis of 
the temporomandibular joint, one partial and the other complete. It is con- 
ceivable, however, that a considerable degree of movement could still take place 
in both joints. In the case of complete fibrous ankylosis due to rheumatoid 
arthritis, the generous layer of well-vascularized connective tissue separating 
the bony surfaces would permit hingelike movements in this joint but would 
limit any forward and downward movements of the condyle. In the second 
ease, however, downward and forward gliding movements would still be pos- 
sible in the upper compartment of the joint, but the fibrous adhesions and flat- 
tened surface of the condyle would limit severely any hinging movements in 
the lower compartment of the joint. Of course, in this case it can only be 
assumed that the pathologie findings have been the result of an injury, but, in 
view of the clinical history and absence of any further post-mortem evidence, 
this assumption would appear to be reasonable. It is known that the mandibular 
condyle is more easily damaged when it occupies a downward and forward 
position on the eminentia articularis, as when the mouth is open. A blow to 





Fig. 7. 


5, showing the central concavity in 
intra-articular 


Fig. 6.—Decalcified section of the specimen in Fig. é 
the head of the condyle filled with dense fibrous tissue continuous with the 
disc above. (Hematoxylin and eosin stain. Magnification, x5.) 
7.—Dense avascular fibrous tissue attached to the bony end plate of the condyle 
spaces beneath. (Hematoxylin and eosin stain. 


Fig. 
and communicating with the medullary 
Magnification, x40.) 
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Fig. 8.—An area of vascularization in the articular cartilage covering the glenoid fossa. 
(Hematoxylin and eosin stain. Magnification, x65.) 

Fig. 9.—Vascular pannus spreading over the upper posterior edge of the intra-articular 
disc and reaching to the articular surface of the glenoid fossa. (Hematoxylin and eosin 
stain. Magnification, x40.) 
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Number 


the mandible in this position, therefore, could crush the anterior portion of the 
intra-articular dise, even causing rupture and perforation, and also damage 
the convexity of the condylar head. On return of the head of the condye to 
the position of rest, it is conceivable that, as a result of organization 
and repair of the damaged surface, fibrous adhesions have formed between the 
condyle and the posterior portion of the intra-articular disc, thus accounting 
for the present histologic findings. 

On the other hand Hrdlicka® described twenty-one human mandibles in 
which the articular portion of the condyle was divided into two heads, each with 
articular surfaces which in some eases fitted two separate articular facets in 
the glenoid fossa. In all these cases and in one reported on radiographic evi- 
dence in vivo by Schier,'* the division between the two heads of the condyle was 
in an anteroposterior plane and none resembled the present case in which the 
division between the two articulating surfaces of the condyle is transverse. 
Hrdlicka ascribed the phenomenon to some median defect in the ossification 
of the condyle caused by possible mechanical interference. 

The pannus formation and organization of the articular cartilage in the 
upper compartment of this joint are probably secondary changes due to trau- 
matic arthritis. 

Summary 


The histologic findings in two eases of fibrous ankylosis of the temporo- 
mandibular joint are described. In one ease complete fibrous ankylosis re- 
sulted from rheumatoid arthritis and in the other an injury is believed to 


have caused deformity of the mandibular condyle with partial fibrous ankylosis 


of the joint. ~ 


The author is grateful to Prof. D. S. Russell, Dr. A. E. Clark-Kennedy, and Dr. J. M. 
Ledingham of the London Hospital for permission to examine and publish these cases. 
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PAGET’S DISEASE 
Report of Three Cases With Oral Manifestations 
Tuomas J. Coox, D.D.S.,* Miami, Fa. 


WENTY years ago I reported a case of Paget’s disease with oral mani- 

festations’ and since that time I have been in search of a patient who had 
had the disease for ten years or longer, with adequate clinical records. One 
of the patients reported here had the disease for ten years, another for twenty 
years; the first case involved the maxilla, whereas the second involved the 
mandible. The third patient came to the oral surgery service at Jackson Me- 
morial Hospital because of pain and swelling of the right mandible ; the disease 
had not been previously diagnosed. 

Paget’s Disease.—Osteitis deformans must be considered an isolated patho- 
logic entity because attempts at classifying it as either a tumor or an inflam- 
matory disease have not been entirely successful. In spite of the chaotic 
variety of histologic pictures, there is one common factor, namely, enlargement 
of the involved bones which always leads to disfiguration of the bone; hence 
the name Osteitis deformans.? 

Stafne and Austin® state that this disease is considered relatively rare be- 
cause only the more advanced forms of the disease have been recognized. They 
also feel that, because of the more general use of the x-ray, both in medicine 
and in dentistry, the diagnosis has been made in many eases in which the dis- 
ease otherwise would have remained unrecognized. 

Pancoast and his associates‘ stated that it was unusual for Paget’s disease 
to involve the bones of the face and the lower jaw; however, Stafne and Austin 
studied the dental roentgenograms of 138 cases of Paget’s disease and found 
that twenty-three of the cases had evidence of the disease in the maxilla or 
mandible and that their abnormality was clinically evident at a glance. The 
maxilla was involved in twenty cases and the mandible was involved in three. 

There is little doubt that Paget’s disease progresses slowly and that it may 
continue for years without seriously influencing the general health of the 
patient. Many theories have been advanced to explain its cause, but whether 
it is caused by malnutrition, is the result of mechanical or chemical injuries, 
or is parasitic in origin has yet to be determined. 

There are some investigators who feel that Paget’s disease predisposes to 


sarcomatous changes. 


*Clinical Associate Professor, Division of Oral Surgery, Department of Surgery, Uni- 
versity of Miami School of Medicine, 
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Case Reports 


Case 1.—Mrs. M. D., a white woman aged 63 years, was seen with the complaint that 
she was unable to wear an upper denture. 


C. 


Fig. 1.—Case 1. Original radiographs of the skull and maxilla demonstrate Paget’s 
disease. 


A, The skull reveals numerous scattered areas of increased density, many of which 
are coalescent. The changes are those of Paget’s disease. 


B and CO, Six teeth remain in the maxilla. The radiograph discloses hypercementosis 
of the teeth and osteoporosis of the supporting bone. The left maxilla (C) presents a general- 
ized increase in density. This had been diagnosed as “osteoma of the maxilla.” 


Previous History: The patient had attended a clinic for the past ten years for peri- 
odie check-ups for tuberculosis. The clinic reported the patient as having “minimal tu- 
berculosis and osteitis deformans.” 
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Eight years previous to our seeing the patient, she was seen in a dental clinic. The 
report stated: “There was a hard, smooth enlargement of the alveolar process. The re- 
maining teeth of the maxilla are loose. Diagnosis: Osteoma of the maxilla, The teeth were 


removed, the bone trimmed, and the wound closed with sutures.” 


D 


Fig. 2.—Case 1. Radiographs and photographs made ten years after the original radio- 
graphs demonstrate advanced Paget’s disease. 

A, Photograph of the patient showing a bulging of the upper lip and cheeks. 

B, Radiograph of the maxilla, now edentulous, exhibits an increase in density. 

C, Photograph shows an enormous maxilla. 

D, The skull exhibits marked thickening and complete involvement by a mixed osteo- 
blastic and osteolytic process. There is coarsening of the trabecular pattern. The disease 
involves not only the vault of the skull, but also the bones at the base of the skull. There 
is marked increase in density in the right orbital and sphenoid region. The osteolytic 
phase of the disease is especially evident in the left frontal and left parietal areas. 

E, The right femur reveals marked lateral bowing with numerous areas of loss of bony 
substance together with prominence of the trabecular pattern. The roentgen appearance is that 
of advanced Paget’s disease. 


According to the patient, “Pieces of bone kept working out of the gums and it did 
not heal for several months.” 


When she applied to a dentist for an upper denture, she was told that her upper jaw 
was exceptionally large and that surgery would have to be done before impressions could 
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be made. The patient refused surgery and went to a second dentist who made a special 
impression tray, took the impression, and finally inserted the denture. The denture was not 
satisfactory to the patient and she never wore it. A second denture was made without 
success. 

Examination: The patient was a short, squat woman who appeared to have difficulty 
in walking. She smilingly stated that she “had been getting shorter in recent years.” 

The upper lip protruded and the maxilla was found to be massive. The mandible was 


not affected. 

Radiographs of the skull made originally (Fig. 1), ten years previous to the more 
complete study, revealed scattered areas of increased density, while the maxilla exhibited 
coarsening of the trabecular pattern along with a generalized increase in density. The re- 
maining teeth of the maxilla showed a hypercementosis of the root ends. 

The ten-year follow-up radiographs (Fig. 2) exhibited a skull with both osteoblastic 
and osteolytic processes, a maxilla of increased density, and a femur with bowing and nu- 
merous areas of loss of bony substance together with a prominence of the trabecular pat- 
tern. The roentgen appearance was that of Paget’s disease. 


Case 2.—A 59-year-old woman, the wife of a physician, was seen in consultation on 
Oct. 27, 1952, with the complaint of drainage of pus from the left side of the mandible. 


The patient had just returned from Europe. While she was there on vacation there was a 


slight swelling; this was incised and she obtained temporary relief. 

Previous History: The diagnosis of Paget’s disease had been made in a large clinic 
in this country in 1933 (Fig. 3). The previous dental roentgenograms were obtained and 
compared with recent films. They were of extreme interest, for they demonstrated that 
there had been a period of rarefaction and demineralization of bone and that now there 
was one of repair (Fig. 4). 

Examination: In left molar region of the mandible, which was without teeth, free 
pus could be expressed through a fistula. There was tenderness on palpation but it did not 


appear inflamed. Lateral x-ray views of the mandible demonstrated what were thought to 


be sequestra. 

Operation: An incision was made through the mucosa directly over the fistula tract, 
and the mucosa was retracted. A sequestrum, 1 by 1.5 em., was removed and the area was 
curetted. The wound was closed with silk sutures. 

Pathologic Report: A. Granulation tissue. The specimen consisted of small fragments 
of tissue. The entire specimen was sent for microscopic examination. 

B. Bone from mandible. The specimen consisted of fragments of bone. The entire speci- 


men was sent for microscopic examination. 


Microscopic: 

A. The section showed several pieces of tissue, partly composed of a layer of thick 
squamous epithelium undermined by heavy inflammatory reaction and partly consisting of 
granulation tissue only, with and without small pieces of bone. In one instance, the afore- 
mentioned covering epithelium was undermined by a very dense collection of pus cells; 
mixed with them was some sort of foreign body, amorphous and elongated, perhaps the 
In another instance, one or two giant cells of the 


residuum of previous local treatment. 
The lesion was compatible with inflammatory reac- 


foreign body type were also present. 
tion, most probably localized osteo. 
B. In another section, pieces of bone were present, decalcified. The bone marrow 
spaces were substituted by a loosely arranged granulation tissue which carried blood ves- 
sels, lymphocytes, plasma cells, and fibroblasts. 
Diagnosis: Inflammatory lesion. 
The pathologist was asked to review the slides and the following report was received: 
Microscopic: A review of the slides revealed, in one of them, lamellated, ossified bone 
which was termed, ‘‘ Pagetoid reaction. ’’ 
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Fig. 3.—Case 2. Radiographs of a patient known to have Paget’s disease for twenty 
years. 


A, There are scattered patches of increased density together with increased prominence 
of the trabecular pattern. There is slight thickening of the vault on the left side. 
B, The right mandible exhibits interspersed coalescent areas of dense bone. 


C, The left mandible exhibits areas of dense bone with numerous areas of diminished 
density. It was from the first molar region of the left mandible that pus was draining. 
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Fig. 6.—Case 3. Involvement of the mandible. 

A and B, A thickening of the mandible, prominence of the trabecluar pattern, increased 
density, and interspersed areas of diminished density are evident. 

C and D. Photomicrographs made of a section of decalcified bone removed from the 
mandible exhibit the characteristic mosaic appearance of affected bone in Paget’s disease. 
(Magnification: C, X40; D, x168; both reduced 4.) 


The patient has been seen periodically and reports “occasional drainage,” although 
she is wearing a partial denture with comfort. No further treatment is anticipated. 


Case 3.*—The patient, a 56-year-old Negro woman, came to the Oral Surgery Clinic 
at Jackson Memorial Hospital, Miami, Florida, on Dec. 25, 1951, complaining of pain and 
swelling on the right side of the mandible. 

Previous History: Several teeth were removed under local anesthesia four years pre- 
viously. Convalescence was uneventful and the patient was asymptomatic until two weeks 
previous to coming to the Clinic. 


*This case is reported through the courtesy of Dr. H. B. Black, Senior Resident at 
Jackson Memorial Hospital, 1953. 
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Examination: In the mandible, which was edentulous, free pus could be expressed 
from the right premolar region through a fistula. There was tenderness on palpation of the 
mucosa, but it did not appear inflamed. The mandible was definitely enlarged on both 
sides, as was the maxilla, all of which gave the patient a grotesque facial appearance. 
X-ray examination demonstrated areas which were cystic in appearance, with possible 
sequestra formation. Occlusal films of the maxilla revealed what appeared to be an area 
of hypercalcification (Figs. 5 and 6). 

Operative Procedure: On Dec. 29, 1951, under local anesthesia (mandibular block), 
an incision was made through the mucosa superiorly over the alveolar ridge of the mandible 
on the right side. The mucosa was retracted in the area where pus had previously been 
found and a sequestrum, 2 by 1.5 cm., was removed. The area was cleansed, Gelfoam was 
placed in the defect, and the wound was closed with black silk sutures. 

The sutures were removed on the fifth postoperative day, when the wound appeared 
to be healing; however, a week later it was noticed that the incision had opened up some- 
what. The patient was followed for several months; healing occurred, and there were no 
further complications. 

Pathologic Report: Microscopic examination revealed a section of decalcified bone. 
The bony trabeculae were decidedly abnormal so that the bone presented a mosaic appear- 
ance. The lacunae were large. The cavities between the bone were filled with a type of 
granulation tissue densely infiltrated with plasmacytes and containing several small areas 
of necrosis. Scattered throughout this latter tissue were numerous small, circular, mustard- 
colored, homogeneous bodies. Also present were numerous irregular spicules of necrotic 
bone. There were focal abscesses about the necrotic bone spicules. 


Diagnosis: Paget’s disease of the jaw. 


Conclusions 


1. Three cases of Paget’s disease are presented. All three exhibit bone 
changes in the maxilla and mandible of interest to the dentist. 

2. There are two stages of the disease—the first is one of demineralization 
of bone and the second is one of apparent repair. This is clearly demonstrated 
in the dental films of the second case. 

3. The maxilla or the mandible, or both, may be affected as shown in 
Case 3. 

4. The etiology of Paget’s disease is unknown and there is no known treat- 


ment. 
References 


1. Cook, T. J.: Paget’s Disease: Report of a Case With Oral Manifestations, J. New York 
Acad. Dent. 2: 147, 1935. 

2. Weinman, J. P., and Sicher, H.: Bone and Bones, St. Louis, 1947, The C. V. Mosby 
Company. 

. Stafne, E. C., and Austin, L. T.: A Study of Dental Roentgenograms in Cases of Paget’s 
Disease (Osteitis Deformans), Osteitis Fibrosa Cystica and Osteoma, J. Am. Dent. 
A, 25: 1202, 1938. 

4. Pancoast, H. K., Pendergrass, E. P., and Schaeffer, J. P.: The Head and Neck in 
Roentgen Diagnosis, Springfield, Ill., 1934, Charles C Thomas, Publisher. 


JS) 








zarrve*;- @eaert mA APOE 


ne 





A TUMOR OF ENAMEL ORGAN EPITHELIUM 
R. B. Lucas, M.D., M.R.C.P., LonDoN, ENGLAND 


EVERAL eases of a distinctive lesion with characteristic clinical and path- 
ologie features have been reported in recent years under varying designa- 
tions. The lesion takes the form of a small tumor which is often partly cystic 
and is frequently associated with unerupted teeth, generally canines or pre- 
molars. It occurs mainly between the ages of 11 and 21, although it may also 
be eneountered in older persons. The clinical diagnosis is generally that of 
a eyst or benign tumor and, accordingly, local excision is undertaken. This 
form of treatment proves to be satisfactory, and there appears to be little risk 
of recurrence. 

The first three cases of this type were reported in 1948 by Stafne® as epi- 
thelial tumors associated with developmental cysts, while Miles* published a 
fourth case as a eystic complex composite odontome. Bernier and Tiecke* 
reported a further example of the lesion as an adenoameloblastoma, and re- 
cently these authors have published a series of nine cases under the same 
designation.* Other case reports are those by Thoma,’* who also designates 
his case as adenoameloblastoma, and Oehlers,’ who describes the lesion as a 
pleomorphic adenoma-like tumor in the wall of a dentigerous cyst. Photo- 
micrographs of the lesion, without clinical or pathologie details, are published 
by Aisenberg? as adenoameloblastoma and his case of adamantinohemangioma’ 
might well fall into the same category. 

It is evident, therefore, that there is little agreement as to the precise 
histologic significance of the tumor. A further case is reported here, and the 
nature of the lesion is discussed. 


Case Report 


Clinical Findings.—B, B., a 19-year-old girl, reported to hospital in April, 1954, com- 
plaining of a swelling in the upper jaw, which she had noticed only recently, Examina- 
tion revealed that there was a swelling in the upper right canine-premolar region and 
that the canine and first premolar teeth were missing. Radiologic examination showed a 
rounded soft-tissue lesion in the 34| region. There was a thick, nonosseous, alveolar 
capsule and the substance of the lesion showed numerous small vacuolated areas and a 
number of minute areas of calcification. There was no outer condensed bone wall (Fig. 1). 

The lesion was removed by extracapsular excision and healing was uneventful. 
There has been no recurrence to date. 

Pathologic Examination.—The specimen consisted of a spherical tumor, 6 mm, in 
diameter, with a smooth outer surface. On section, there was a well-defined capsule, about 


From the Department of Pathology, Royal Dental Hospital of London School of Dental 
Surgery. 
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mm. in thickness, surrounding the entire lesion. Within this capsule the cut surface 
presented a variegated dark-red, brown, and yellow appearance, the red and brown areas 
being more or less solid while the yellow areas were gelatinous in consistency. 

Microscopically, a low-power view showed the tumor to consist partly of solid cellu- 
lar areas and partly of areas where the pattern was more open or cribriform (Fig. 2). 
\ noticeable feature was the presence of numbers of structures of tubular appearance, 
listributed throughout the tumor. These struetures were more or less circular on cross 
<ection and they consisted of radially arranged columnar cells, generally in a single layer 

Fig. 3). The nuclei of these cells were situated toward the ends of the cell bodies, the 
direetion of polarization being such that the clear, non-nucleated ends of the columnar 
cells presented inward, toward the cystic space enclosed by the laver of cells. Within this 
space there was often some eosinophilic homogenous material which appeared to be a 
product of the columnar cells, since it generally formed a layer in contiguity with the ends 


of these cells. This material did not give the staining reactions of mucin, 





Fig. 1.—Radiograph showing circumscribed lesion between the lateral incisor and the 
second premolar. There is a well-marked capsule, but no surrounding bony condensation. 
There is evidence of vacuolation and calcification in the lesion. The canine and _ first 
premolar teeth are missing. 


In addition to forming tubulelike structures, the columnar cells also formed arrange- 
ments in which no eentral eystie space had developed. Sometimes these arrangements 
were quite complicated, the columnar cells forming convoluted bands due, it would seem, 
to & process of invagination of the growing structure rather analogous to that which oce- 
curs in the development of the glomeruli of the kidney. Even in those cellular arrange- 
ments where no lumenlike space was present, the cells still appeared to be secreting their 
homogeneous product (Figs. 4, 5, and 6). 

Between the tubulelike formations or convoluted bands of columnar cells the tumor 
tissue consisted of small cells with oval nuclei and clear cytoplasm. These cells formed 
sheets of tissue between the above-mentioned structures except in the cribriform areas 
of the tumor, where they formed slender strands which interecommunicated to enclose 
cystic spaces, the pattern being not unlike that seen in some salivary gland tumors. These 
spaces tended to coalesce, due to degeneration of the intervening cellular strands, with 
the result that in some areas quite large spaces were formed. 

Such stroma as was present in this lesion appeared to be situated in the eribriform 
areas and to have undergone cystic degeneration to a very large extent. Its residue may 
be seen in areas such as that shown in Fig. 7, where the scanty remaining stroma hears 
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Fig. 3. 


Fig. 2.—The lesion consists of solid and of cribriform areas. Tubulelike structures 
are a noticeable feature. (Magnification, x80.) 

Fig. 3.—One of the tubulelike structures, showing its composition of radially arranged 
columnar cells and the homogenous material present in the central cystic space. (Magni- 
fleation, 320.) ‘ 
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some small blood vessels. As a result of the stromal degeneration and consequent lack of 
support, some blood vessels may rupture. This leads to hemorrhage into the cystic spaces, 
which may extend over an appreciable area. 

Throughout the tumor there were scattered foci of calcification. These foci were not 
numerous and they tended to be quite small. They did not appear to be organized and 
would seem to represent focal depositions of calcium in dead or degenerating epithelial 
cells, such as sometimes occur in the epithelial rests in the periodontal membrane. Fig. 
8 shows an example of one of the larger of such deposits of calcium. 





Fig. 4 \ tubulelike structure in which there is an invagination or ingrowth. (Magnification. 
x<320.) 


Discussion 


Most authors have considered the tumor described here to be of dental 
origin because of its histologic structure and its association in many eases 
with unerupted teeth. It has also been thought that in some cases it might 
originate from epithelial rests sequestrated in the closure of the globular and 
maxillary proeesses,® but there would seem to be little direct evidence in 
favor of such a view. Another suggestion is that the lesion arises from sali- 
vary gland tissue.* This concept is difficult to accept for, apart from certain 
superficial similarities, the histologic appearances do not correspond with any 
known variety of salivary gland tumor. 

Although the origin of the lesion from dental tissues is therefore ac- 
cepted by the majority, there are still a number of differing views as to its 
histogenesis. Thus, the fact that the tumor may be cystic has led to its de- 
scription as oeeurring in dentigerous eysts. Cyst formation in this lesion, 
however, seems to be a secondary change in the tumor tissue itself, rather 
than a primary phenomenon. Although the subsequent clinical and radio- 
logie features may be similar to those of the common follicular eyst, there 
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Fig. 5.—Invagination is more pronounced here, resulting in the formation of a double 
layer of cells. (Magnification, 320.) 


Fig. 6.—Columnar cells forming bandlike arrangements (Magnification, 320.) 
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Fig. 8. 


Fig. 7.—A cribriform area showing the remains of stroma and cystic change. 
fication, X320.) 
Fig. 8—An area of calcification. (Magnification, 320.) 
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does not appear to be any evidence that the lesion represents the development 
of neoplasia in the wall of an originally simple cyst. The mode of secondary 
cystic change is well illustrated in the case reported here; Figs. 2 and 7 show 
the slender strands of cells in the cribriform areas of the tumor becoming 
tenuous and ultimately breaking down to form coalescing cystic spaces. 

In other eases the tumor has been thought to be a type of ameloblastoma, 
although it is generally appreciated that there are significant differences be- 
tween the two lesions. The feature which perhaps bears most resemblance to 
the ameloblastoma is the occurrence of the tubulelike structures, since these 
are composed of cells similar to ameloblasts. But these cells, as Miles* has 
pointed out, are much more like ameloblasts than any cells found in amelo- 
blastomas and, moreover, they are polarized in the opposite direction to the 
ameloblast-like cells in ameloblastomas. Other differences which may also be 
mentioned briefly are the lack of cells resembling stellate reticulum and the 
almost invariable presence of hard tissue, even though in small amount, in 
the lesion under discussion. From the clinical point of view, too, the lesion 
is clearly distinguished from the ameloblastoma by occurring in a much 
younger age group and also by the fact that it does not recur following local 
removal. 

Nevertheless, twelve of the nineteen cases in the literature have been 
designated as adenoameloblastoma. It seems remarkable that the lesion 
should be regarded as any kind of ameloblastoma, in view of the very sig- 
nificant differences between this tumor and the ordinary ameloblastoma, some 
of which have just been mentioned; so far as the adenomatous element is 
concerned, this designation is due to misinterpretation of the radially ar- 
ranged columnar cells as forming tubules or acini. 

The tubulelike structures are, in fact, attempts at the formation of enamel 
organs and, as some previous authors have noted, the homogenous material ap- 
parently formed by the cells is probably a pre-enamel. The adenoid configura- 
tion of these structures is the result of the perversion of growth which may 
occur in any neoplasm. In this case the abnormality of growth has resulted 
in the ameloblast-like cells forming the same continuous layer that they do 
in normal development, but here the cells are, so to speak, inside out. In 
normal development the ameloblasts develop from the eells around the pe- 
riphery of the tooth bud and in contact with mesenchyme, but in this tumor 
the ameloblast-like cells form in the middle of an expanse of proliferating 
epithelium, and hence it is impossible for anything like a normal enamel organ 
to be produced. A somewhat analogous occurrence takes place in the kera- 
tinizing squamous-cell carcinoma. Normally, keratin is produced on the 
surface of squamous epithelium but when growth is perverted, as in the ear- 
cinoma, growing epithelium is in an abnormal situation, deep in the connective 
tissue. Differentiation still continues and keratin is produced, but it must 
now assume the form of epithelial pearls since there is no surface for it to 
line. 
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In the tumor under discussion it thus appears that the resemblance to 
glandular tissue is simply fortuitous, and what seem to be the lumina of 
ducts are really empty spaces which would have been filled with enamel were 
the cells capable of producing this substance. It seems pertinent at this 
point to express the belief that such a tumor as the adenoameloblastoma has 
vet to be shown to exist and that no acceptable proof of an entity of this type 
has so far been published. Most of the cases so designated are examples ot 
the tumor discussed in this article. The few eases which are not of this kind 
were reported some years earlier and, so far as the published photomicro- 
vraphs and deseriptions are concerned, there is no reason to suspect that they 
are not examples of adenoid cystic carcinoma of salivary gland origin.* *” 

Another explanation for the tumor described here is given by Miles,® who 
regarded it as a complex composite odontome, since he was able to demon- 
strate the presence of dentine in it. He also recognized its close association 
with developing dental structures and the possibility of its being an anomaly 
of development. However, as the term “odontome” is used at present to desig- 
nate both the non-neoplastic hamartomas of dental origin as well as those 
neoplasms which contain both epithelial and mesenehymal dental tissues, it 
seems better to avoid its use for the lesion discussed here. 

Cahn,° discussing Thoma’s'! case, could not agree that the tumor was an 
adenoameloblastoma but considered it to be a developmental anomaly analo- 
gous to an ovarian dermoid. Certainly, the majority of these lesions oeeur 
in young patients and in connection with anomalies of the teeth, but as yet 
there have been few opportunities to study their natural history, uninfluenced 
by treatment. In most cases, of course, the patient seeks advice at a reason- 
ably early stage and the lesion is removed, but there are some eases in which 
the condition has been observed over quite a long period. In these cases the 
lesion has continued to grow and has attained quite a large size by the time of 
removal. Moreover, this has occurred in adults and, accordingly, it would 
seem very likely that lesions of this type, if not interfered with, exhibit per- 
sistenece of growth. The available evidence, therefore, is in favor of the neo- 
plastie nature of the lesion. 


Conclusions 


The lesion deseribed here is not an ameloblastoma because it differs from 
that tumor in significant clinical and pathologie respects. Neither is it an 
adenoameloblastoma, for its histologic pieture indicates that it is derived from 
enamel organ epithelium and not from glandular epithelium, and for similar 
reasons it cannot be considered as a type of salivary gland tumor. Furthermore, 
the lesion is not a hamartoma, for it displays that characteristic of the true neo- 


plasm, persistence of growth. 

It must be concluded that the lesion is a neoplasm arising from the enamel 
organ or its residues, of characteristic clinical and pathologie features, which 
should be regarded as a distinetive entity. It is deseribed here simply as a 
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tumor of enamel organ epithelium and it is suggested that this designation 
will suffice until such time as the classification of epithelial tumors of dental 
origin comes under revision. 
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ENDOSTEAL FIBROSARCOMA OF THE MANDIBLE 


Report of a Case 


A. R. Sroresz,* B.S., D.D.S., anp A. P. CHaupury,* B.S., B.D.S. (INpiA), M.S., 
Pu.D., MINNEAPOLIS, MINN. 


IBROSARCOMA, a malignant neoplasm of fibroblasts, may be peripheral 

or central in origin. The peripheral fibrosarcoma arises from the peri- 
osteum or periosteal tissues and may secondarily invade bone. Central or 
endosteal fibrosarcoma arises from the bone marrow connective tissue. It 
may perforate the cortical plate of the bone and spread to the surrounding 
soft tissues. Stout! and Geschikter* believe that there are no endosteal fibro- 
sarcomas but that they all originate in the periosteum or periosteal tissues. 
Stout considers that all cases of apparent endosteal fibrosareomas are either 
osteogenic sarcomas or chondrosarcomas without convincing evidence of 
differentiation. Jaffe, Lichtenstein,* and Phemister® are of the opinion that 
the fibrosarcoma is a separate entity and is more frequently primary in the 
medullary region than in the periosteum. 

Fibrosarecomas show wide variation in growth potential and aggressive- 
ness but generally offer a better prognosis than osteogenic sarcomas in that 
they are slower to metastasize to the lungs and lymph nodes. 

The tumor is radioresistant ; therefore, the treatment of choice is radical 


resection of the involved bone. 


Case Report 


A 33-year-old white man was first seen in the oral diagnosis clinie at the University 
of Minnesota School of Dentistry on Aug. 8, 1955, with the chief complaint of a swelling 
of the lower gingivae. This swelling had been noticed only three weeks prior to his 
visit to this clinic. Pain was not a prominent feature, however, occasional twinges were 
felt, especially during the night. One week following its appearance in the oral cavity, 
the lesion was lanced and drained by a dentist. The patient was also given antibiotics 
at that time. Lack of improvement in his condition led to the referral for diagnosis and 
treatment at the dental school. 

Extraoral examination revealed a well-developed, well-nourished man who was in 
no acute distress but who was rather apprehensive. Moderate swelling of the right 
lower face was evident. There was no regional lymphadenopathy. Intraorally there 
was a lobulated, fungating, nonfluctuant, adherent mass, measuring about 2 by 2 by 5 
em., projecting from the marrow cavity of the right mandible into the mouth and almost 

From the Departments of Oral Surgery and Oral Pathology of the School of Dentistry, 
University of Minnesota. 
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obliterating the buccal sulcus (Fig. 1). The growth was soft, fleshy, and purple to dark 


The right mandibular first molar was missing, and the occlusal surfaces of the 


red in color. 
Complete anesthesia of the right 


second and third molars were covered by the neoplasm. 


lower lip was demonstrated. 





Fig. 1.—Appearance of lesion at time of first examination. Note fungating growth in lower 


right molar region. 





Fig. 2.—Right lateral oblique radiograph of the mandible showing irregular area of bone 
destruction in the molar and ascending ramus region. 


The mobility of the second and third molar teeth, the complete anesthesia of the 
right lower lip, and the gross appearance of the lesion were highly suggestive of malig- 
nant neoplasm. 

Roentgenographic examination of the right lateral jaw revealed an irregular area 
of bone destruction extending from the right first molar region posteriorly to the junction of 


the middle and lower thirds of the ascending ramus (Fig. 2). There was no apparent 











Fig. 3.—Photomicrograph of endosteal fibrosarcoma. Note bizarre cell forms, hyperchromatic 
nuclei, and collagenous fibers. (Magnification, 250; reduced \.) 





Fig. 4.—Higher magnification of specimen shown in_ Fig. 3, demonstrating pleomorphism, 
variation in cell size, and prominent nucleoli. (Magnification, x600; reduced 1 
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evidence of new bone formation. The moth-eaten radiographic appearance of the lesion 
substantiated the clinical impression. A tentative diagnosis of sarcoma or possible 
metastatic carcinoma was made. 

Under local anesthesia, a biopsy specimen was secured for histologic study. From 
this tissue a definitive diagnosis of fibrosarcoma was established. 

The patient was immediately referred to the University Hospitals for treatment. 
Routine laboratory examinations were performed and the results were found to be with- 
On Aug. 19, 1955, after prophylactic tracheotomy and gastrostomy, a 
right hemimandibulectomy, right radical neck dissection, and left suprahyoid dissection 
were performed by an oncologist of the department of surgery. The postoperative course 
was relatively uneventful and the patient left the hospital on Sept. 12, 1955. There was 
no evidence of local recurrence and the chest x-ray was negative for metastases at the 


in normal limits. 


last clinical examination on Jan. 16, 1956. 

Pathology Report.—Grossly, the main specimen consisted of the right half of the 
mandible and attached perimandibular structures. Inner and outer cortical plates, as well 
as the alveolar ridge, were perforated by the tumor. There was evidence of necrosis in 
that portion of the mass which had extended into the oral cavity. 

Microscopically, the tumor mass was extremely cellular and was made up of moder- 
ately well-differentiated spindle cells with large, hyperchromatic nuclei (Figs. 3 and 4). 
There were numerous mitotie figures, but no evidence of calcification or new bone forma- 
tion was seen throughout the tumor. The diagnosis was fibrosarcoma. 


Discussion 


Fibrosarcoma is an uncommon neoplasm of the oral cavity. In Stout’s 
thirteen cases, however, three were from the mandible. In its gross appear- 


ance, mode of growth, and destructiveness of bone it may simulate the osteo- 
The age of this 
patient and the absence of any systemic complaints which could be attributed 
to the presence of a primary neoplasm at another site favored the diagnosis 
of sarcoma, rather than metastatic carcinoma, of the mandible. This tentative 
diagnosis was confirmed by the biopsy. 


genic sarcoma, chondrosarcoma, or metastatic carcinoma. 
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Endodontics 


PULPITIS RESULTING FROM INCOMPLETE TOOTH FRACTURE 


BeryYL Rircuey, D.D.S., B.S.,* AND RoBert MENDENHALL, D.D.S., CoLorapo 
SPRINGS, CoLo., AND BALINntT OrBAN, M.D., D.D.S., Cuicaco, IL. 


HIS report is based on the observation of twenty-two cases of pulpitis 

resulting from incomplete tooth fracture. Our findings are presented be- 
cause an awareness of the existence of these fractures is of considerable clini- 
eal importance and because our search of the literature has failed to disclose 
a comparable study. 

No problem in the diagnosis and treatment of a patient’s complaint of 
discomfort has ever been so completely frustrating to us as were the first of 
these eases. 

Material 

Over a four-year period, we have observed twenty-two patients in whom 
a pulpitis resulted from an incomplete fracture in the long axis of a molar 
tooth—from either the mesial or the distal surface into the pulp chambet. 
Twenty of the teeth were mandibular molars. With the exception of one 
nonearious mandibular molar, all cases presented restorations of “soft” cast 
gold. 

Case histories of these incomplete fractures are strikingly similar. They 
are characterized by vague discomfort during mastication; a slight sensitivity 
to cold; repeated examinations without positive findings; elimination of pos- 
sible oeclusal interferences and gingival inflammations; the removal and re- 
placement of a restoration; extension, on meager roentgen evidence, of an 
inlay to include the mesial and/or the distal surface; progressive inerease in 
frequency of occurrence, in degree, and in duration of pain; and, eventually, 
an excruciating pulpitis. 

Histories referred to are typical and, although selected, are presented in 
chronological order. Three cases are illustrated by microphotographs. Roent- 
venograms were obtained in all instances, but none have been reproduced as 
illustrations for the reason that roentgen evidence contributes nothing to the 
diagnostic procedure. 

” Sete Dental Foundation, 629 N. Nevada Ave., Colorado Springs, Colorado. 


665 


cif 





666 RITCHEY, MENDENHALL, AND ORBAN O.S., O.M., & O.P. 

June, 1957 
Case 1.—A 43-year-old white woman complained of a vague discomfort in the left 
Similar complaints two years 


mandibular molar region from pressure during mastication. 
previously resulted in the extension, to the mesial surface, of a “soft” gold inlay in the 


occlusal surface of the first molar. 

No third molar was present. The second molar presented a restoration of silver 
amalgam on the occlusal surface; the first molar a mesio-occlusal inlay of ‘‘soft’’ gold; and 
the second premolar a large disto-occlusal gold inlay, which included the tips of both cusps. 
There was also a nonecarious first premolar. Roentgen findings contributed nothing, except 
to draw attention to the apparent proximity of the pulp and the inlay in the premolar 
and the “shallowness” of the molar restorations. These four teeth responded within what 
was felt to be normal limits to stimulation by ice and by electricity. No treatment was 


instituted and there was no cessation of complaints. 


Fig. 1.—Case 2. 

Four months later (twenty-eight months after the mesio-occlusal inlay was placed) an 
acute paroxysm of pain occurred and a diagnosis of pulpitis in the first molar seemed 
unquestionable. Under local anesthesia, and with a rubber dam in place, the inlay was 
removed and the pulp chamber opened for endodontic therapy. At the final drying of the 
pulp chamber prior to the filling of the canals, a tiny crack was observed in the mesial 
portion of the floor of the pulp chamber and the mesial root. Staining with a solution 
of iodine and cautious exploration with a No. 1 half-round burr disclosed the fracture to 
extend through the mesial root and through the floor of the mesial half of the pulp 
chamber. The tooth was removed. 

Case 2.—Closely following this experience, a telephone call was received from a pa- 
tient whom we had observed over a two-year period and who had left her former dentist 
béeause of his inability to relieve her complaint of discomfort in the lower right molar 
At the time of the telephone call the patient was experiencing severe, unprovoked 


area. 
In the two-year period in which she had been under our observation, repeated 


pain. 





ee oe 








Volume (0 PULPITIS RESULTING FROM INCOMPLETE TOOTH FRACTURE 667 
imber © 

roentgen and clinical examinations had been made. The premolars were caries free, the 
third molar was missing, and the first and second molars presented shallow and extra- 
ordinary well-executed occlusal restorations of a “soft” cast gold. 

After a year of observation under our care, the restoration in the first molar was 
removed and the replacement made to include an imagined defect in the distal surface. 
The next mistake involved the removal of a small amount of enamel from the occlusal 
surface of the second molar in an effort to relieve the repeated complaint of discomfort 
from occlusal pressure. The third interference was surgical and consisted of a gingivec- 
tomy at the lower level of the gingival suleus to permit direct visualization aimed at 
ruling out an accessory foramen. 

Because of the acute pain, the patient was asked to come to the office immediately. 
The signs and symptoms were unmistakable for a diagnosis of pulpitis in the second molar. 
Without anesthesia, but with a rubber dam in place, the occlusal inlay was removed. 
The cement was cleaned carefully from the floor of the cavity, and a drop of iodine solu- 
tion was applied and flushed out with water. An incomplete fracture could be observed 
in the distal half of the floor of the cavity and in the distal wall, With a wide enamel 
hatchet used as a wedge, sharp pain could be elicited by a sidewise pressure in the cavity. 

The tooth was removed, prepared and fixed in Zenker’s solution, sectioned, and ex- 
amined microscopically. Fig. 1, 4 is from a cross section just above the level of the floor 
of the pulp chamber and shows the fracture in the distal dentinal wall, The pulp shows 
abscess formation and the cellular infiltrate common to chronic pulpitis. In Fig. 1, B, 
close to the fracture line, there is a heavy layer of irregular dentin which has enclosed 
some cellular elements—a finding indicative of an irritation of long standing. 


Case 3.—Within less than a week following the completion of Case 2, an associate 
reported two weeks of repeated telephone and office calls from a patient who complained 
of slight sensitivity to cold and to pressure in the lower left mandibular molar area. 
Roentgen evidence and percussion gave no clues, but the second molar was slightly hyper- 
sensitive to stimulation with ethyl chloride. 

Eight days later an exacerbation of pain was relieved by removing the mesio-occlusal 
gold inlay in the second molar and the placing of a zine oxide and eugenol preparation. 
Seventy-two hours later an acute pulpitis and pericementitis developed and the patient 
was referred to us for endodontic therapy. Armed with the preceding experiences, we 
required but a few minutes to demonstrate an incomplete fracture in the distal wall and 
the distal half of the floor of the cavity. 

Fig. 2, A shows a section of the tooth cut near the level of the floor of the pulp 
chamber; a partial necrosis is evident. The higher-power views in Fig. 2, B and C show 
the accumulation of granulomatous inflammatory tissue with giant cells, plasma cells, 
necrotic tissue remnants. Resorption lacunae in the dentin indicate 
an active resorptive process, In some areas of the pulp, edema is the predominant finding. 
Only a few odontoblasts are intact. Lack of irregular dentin formation and the presence 
of edema are indicative of a more acute process than that shown in Case 2 (Fig. 1, 4 


t 
and B). 


macrophages, and 


Cases 11 and 12.—Two years ago, two cases of mild discomfort were attributed to 
barely detectable fractures and both teeth were restored with full crowns. At the present 
time, these teeth are symptom free and respond normally to tests for vitality. 


Case 14.—A 50-year-old man was referred to us for endodontic therapy in a man- 
dibular second molar. A painful pulpitis in this tooth had been treated two weeks previ- 
ously by removing a mesio-occlusal inlay and sedation with a zine oxide and eugenol prep- 
aration. 

Examination under a rubber dam disclosed a crack in the distal wall; the fracture 
did not extend below the attachment of the gingiva and did not go through the floor of 
the pulp chamber. Endodontic treatment was carried out, with a temporary casting in 
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The final restoration was a full crown, serving as an 


place to prevent further fracture. 
This tooth has now served for some twenty 


abutment for a four-unit fixed prosthesis. 
months. 

Case 22.—This specimen is shown in Fig. 3, 4, B, and C. It is representative of the 
problems originally presented by these incomplete fractures and involves another dis- 
heartening experience. The first complaint, now typical, was recorded almost four years 
The discomfort was in the lower right quadrant; the only clinical finding was that 


ago, 
Repeated examina- 


of inlays in the occlusal surfaces of the first and second molar teeth. 
tions were made, with no treatment, but eventually there followed the removal of the 
occlusal inlay in the right mandibular first molar and its replacement by a disto-occlusal 
inlay of relatively soft gold, The final telephone call was received two months ago; on 
the basis of the patient’s description of the pain, we established a presumptive diagnosis 
of pulpitis, resulting from incomplete tooth fracture, 

The microscopic sections are of special interest because of the presence of a resorp- 
tive process (Fig. 3, 4) originating in the pulp. Serial sections were obtained to study 
the origin of the resorption (Fig. 3, C). The area of resorption was too small to present 
a roentgen shadow. 

Fig. 3, B and C shows the pulp acutely inflamed and necrosis in evidence near the 
fracture and adjacent to the abscess. A row of dentinoclasts are seen outlining the den- 
tin in the resorption area, and a severe inflammatory process exists in this region (Fig. 
3, Band C). Some remnants of uncalcified dentin (dentinoid) have resisted resorption (Fig. 
3, B). It is assumed fhat the fracture produced irritation in the pulp and that the re- 


sorption resulted from this irritation. 


Discussion 


The possibility of an incomplete fracture should be considered in any 


case of otherwise unexplainable discomfort in a molar tooth, particularly in 
the presence of a restoration of a “soft” cast gold. There would seem to be 
no reason to exclude premolars,* but none has come to our attention; there 
is not, as yet, an explanation for the high percentage of our cases involving 
mandibular molars or the absence of buccolingual fractures; nor can we 
eliminate the probability of damage at the time of cementation or there- 
after. 

Diagnosis was facilitated when suspected teeth were carefully examined 
under a rubber dam, attempts were made to elicit pain by wedging, the 
restoration was removed, and some staining material was used to make the 
fracture line more readily visible. Manifestly, roentgen evidence adds nothing. 
The earlier the recognition of the condition, the greater becomes the possi- 
bility of avoiding the loss of the tooth. 

Preventive measures cannot but center on occlusal restorations of silver 
amalgam or of gold castings which include cusp tips. 

Summary 

1. Attention has been directed toward the existence of incomplete tooth 
fracture leading to pulpitis. 

2. Diagnostic difficulties have been reported and suggestions for earlier 
recognition emphasized. 


*Editor’s Note: Statistics prove the maxillary first premolars to be the most fracture- 
prone teeth when not due to exogenous trauma. 





Professional News Items 


American Institute of Dental Medicine 

The next annual meeting of the Institute will take place at The Oasis Hotel, Palm 
Springs, California, Oct. 13 to 17, 1957. The faculty will consist of: 

Dr. Edwin F, Alston, Clinical Instructor in Psychiatry at the University of California 
Medical School, who, because of the close relationship of many psychiatric and psychologic 
problems to dental practice, will present a series of lectures in this field. 

Dr. S. J. Kreshover, Associate Director of the National Institute of Dental Research 
in charge of intramural dental research, will discuss selected subjects in the field of gen- 
eral and oral pathology. 

Dr. K. F. Meyer, Director Emeritus of the Hooper Foundation for Medical Research, 
University of California, will discuss the exciting story of polio vaccine, as well as the 
advancement of scientific research in Russia. 

Dr. Max 8S. Sadove, Professor of Surgery, University of Ilinois, has been highly 
recommended for his expert knowledge in the field of anesthesiology. He will correlate 
the various aspects of this subject to the practice of dentistry. 

Dr. Joseph F. Volker, Dean of the School of Dentistry of Alabama University, has 
agreed to speak about caries and fluoride and dental health. 

There will also be presentations by three of the younger research workers in the 
Division of Oral Biology, School of Dentistry, University of California, who are actively 
engaged in clinical and laboratory investigations: Drs. Sol Silverman, Theodore Grant, 
and Howard Myers. 

All Seminar lecturers will participate in an open forum, discussing the application of 
their subject to the practice of dentistry. Because of the mounting interest in this an- 
nual meeting of the Institute, early registration is requested. 

The Institute also calls attention to the Case History Service which is furnishing 
dental medicine case histories with Kodachrome slides, medical history, laboratory find- 
ings, roentgenograms, and all data pertaining to each individual case. 

Applications and full information concerning either the annual meeting or the Case 
History Service may be secured from the Executive Secretary, Miss Marion G. Lewis, 2240 


Channing Way, Berkeley 4, California. 


New York Institute of Clinical Oral Pathology, Inc. 

The New York Institute of Clinical Oral Pathology, Inc., announces a course in 
clinical oral pathology, which will be given two Wednesday evenings a month from October 
through May, 7:30 to 10 P.M. (sixteen sessions). The class will be limited to thirty students. 

The course will include lectures on embryology, hematology, histology, and pathology 
(illustrated by lantern slides, blackboard demonstrations, microscopic slides, ete.), and 
their clinical interpretation. Case reports stressing history, clinical findings, x-ray studies, 
diagnosis, treatment (including diagnostic and surgical procedures), histopathologic evi- 
dence, and prognosis will be given by the staff of the Institute and by guest speakers. 
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The course is approved by the Board of Edueation of the University of the State 
of New York. 

Inquiries should be addressed to the Executive Secretary, 101 East 79th St., New 
York 21, New York. 


The American Board of Oral Pathology 
The next examination for the certification of diplomates of the American Board of 
Oral Pathology will be held on Dee. 7 and 8, 1957. The place will be selected after the 
geographic distribution of the candidates is known. 
Application blanks can be obtained from the Secretary, Dr. Donald A. Kerr, Uni 
versity of Michigan, School of Dentistry, Ann Arbor, Michigan, All applications must 
be completed by July 31, 1957. 


The following were certified by the Board in 1956: 


Harold M. Fullmer Surindar N. Bhaskar 
Nelson D. Large Harold R. Stanley, Jr. 
Gerald Shklar Henry H. Scofield 
Francis V. Howell 


Deutsche Gesellschaft fiir Kiefer und Gesichtschirurgie 
(German Society for Jaw and Face Surgery) 

The German Society for Jaw and Face Surgery will hold its seventh annual meeting 
July 25 to 27 in the German Museum in Munich. 

The main subjects of the program include “Operative Procedure on the Growing 
Skull Bones” and “Benign Tumors of Face and Jaws.” 

Those desiring to participate should write to Prof. Dr. Karl Schuchardt, Johnsallee 3, 
Hamburg, Germany. 


University of Minnesota School of Dentistry 
The Graduate Department of the University of Minnesota is requesting readers to 
donate odd numbers of ORAL SURGERY, ORAL MEDICINE, AND ORAL PATHOLOGY, as well as 


of the Journal of Oral Surgery for the establishment of a separate library at the Graduate 
School. 

R. J. Gorlin, 

Division of Oral Pathology. 


Postgraduate Courses at Temple University 
Temple University School of Dentistry announces the following postgraduate courses: 
Clinical Endodontics. Leonard Parris and Herbert Schilder. Oct. 14-19, 1957. 
Fee, $150.00. 
Oral Roentgenology. Gordon Fitzgerald. Oct. 24-26, 1957. Fee, $100.00. 
Full Denture Construction. Bernard Jankelson. Jan. 6-10, 1958. Fee, $200.00. 
Rehabilitation of the Edentulous Patient. Bernard Jankelson. Jan. 13-18, 1958. 
Fee, $375.00. 
Advanced Orthodontics. Robert H. W. Strang. Jan. 19-Feb. 1, 1958. 
$200.00. 
Periodontal Prosthesis, Morton Amsterdam and D. Walter Cohen. Feb. 
1958. Fee, $250.00. 
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Jay IL. Eshleman. Feb. 15, 1958. Fee, $25.00. 
. ’ 


Practice Administration. 
Maurice Oringer and Martin 


Practical Uses of Electrosurgery in Dentistry. 
Entine. March 1, 1958. Fee, $25.00. 

Oral Medicine, Leonard Rosenthal and Lester Burket. March 3-7, 1958. Fee, 
$150.00. 

Advanced Surgical Techniques in 
21-25, 1958. Fee, $300.00. 

The Washed Field Technic in Accelerated Dentistry. 
1958. Fee, $100.00. 


Periodontal Therapy. Saul Schluger. April 
k. O. Thompson. May 5-6, 


Endodonties—Immediate Root Resection. Louis Grossman and Leonard Parris. 
June 3-7, 1958. Fee, $150.00. 

The Porcelain Jacket Crown. Joseph Ewing. June 11, 12, 18, 19, 25, 1958. Fee, 

$150.00. 

write to Dr. Louis Herman, Postgraduate 


3223 North Broad St., Philadelphia 40, 


For additional information and application, 
Division, Temple University School of Dentistry, 


Pennsylvania. 


Tufts University 


announces the following postgraduate 


Tufts University School of Dental Medicine 

refresher course: 
DPG. 601. A Special Participation Course in Periodontology. One week, Mon 
day, Oct. 7, through Friday, Oct. 11, 1957. Dr. Irving Glickman and staff. 
Tuition, $150.00. 

For further information and application, write to Director of Graduate and Postgraduate 


Studies, Tufts University School of Dental Medicine, 136 Harrison Ave., Boston, Massa- 


*husetts. 
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Abstracts 
of Current Literature 


ORAL MEDICINE 


The Principles in the Use of Antibiotic Agents in Dental Practice. E. Cheraskin. |/. 
Tennessee D, A. 36: 310-317, October, 1956. 


When an antibiotic drug is administered to a patient, there should be evidence of 
improvement in from twenty-four to forty-eight hours; for example, the temperature may 
decrease or the white cell count may decline. If there is no improvement, then the disease 
may be noninfectious and an antibiotic agent is not required or the causative agent may 
not be sensitive to the given antibiotic. 

The indications for the use of antibiotics in the treatment of intraoral infections is 
well recognized, while prophylactic use is questionable. It is recommended that when used, 
for instance, before the removal of infected teeth in order to prevent subacute bacterial 
endocarditis, the antibiotic agent be given on the day before, the day of, and the day after 
tooth removal. 

Penicillin, tetracyclines, erythromycin, and carbomycin are discussed. The drug of 
choice, therapeutically and prophylactically, is penicillin. 


1.350. 
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Number 6 


Allergic Problems in Dental Practice. E. Cheraskin. J. Tennessee D. A. 36: 323-330, 

October, 1956. 

Four types of allergic reactions are observable in the dental office: anaphylaxis, urti- 
‘aria, serum sickness, and stomatitis venenata. 

Anaphylaxis: Anaphylactie shock in which the patient suddenly develops apprehension, 
loss of consciousness, and death, although rare, can occur following the 


‘yanosis, dyspnea, 
Emergency drugs should be available in the dental office and the 


njection of a drug. 
pperator should be familiar with their use. 

Urticaria: The appearance of multiple, circumscribed red, elevated wheals shortly after 
the injection of a drug and the general complaint of itching comprise the usual allergy 
reaction. It is recommended that a subcutaneous injection of 0.5 ¢.c. of 1:1,000 aqueous 
epinephrine be followed in ten or fifteen minutes by the injection of the remaining 0.5 c.c. 
In fifteen to thirty minutes, the patient is relieved of itching and the urticarial wheals 
begin to disappear. 

Benadryl, 25 to 50 mg. three to four times daily, and Chlor-Trimeton, 2 to 4 mg. four 
times daily by mouth, have been satisfactory in controlling the allergic reaction. 

Serum sickness: This clinical picture has been found after the taking of antibiotics; it 
consists of urticarial eruption, fever, lymphadenopathy, musculoskeletal aching, nausea, and 
vomiting. Antihistamine drugs are used in the treatment of the ‘‘influenza-like’’ reaction. 

Stomatitis venenata: This is a local allergie reaction of the oral mucosa. Foeds, toilet 
articles, medicaments, chromium, mercury, iodine, tobacco, and rubber are a few of the 


possible causative agents. The treatment is usually limited to the identification and elimi- 


nation of the allergen. 


% dG. 
Some Aspects of the Problem of Radionecrosis of the Jaws. W.D. MacLennan. Proc. Roy. 

Soe. Med. 48: 1017, December, 1955. 

Avascularity, necrosis, and infection make up the sequence of events in radionecrosis 
or radio-osteomyelitis. The insidious progress, the damage to the local tissues, and the 
potentially crippling general effect with respect to the patient are emphasized. 

The tissues concerned are skin, connective tissues, muscle, bone, tooth structures, 
herve tissues, vessels, salivary glands, and mucous membrane. 

The clinical signs and symptoms of radionecrosis include weight loss, pain aggravated 
by motion, edema, necrosis, osteitis, trismus, and hemorrhage. Treatment includes a high- 
calorie diet, given by nasogastric tube if necessary, control of pain by analgesics, nerve 
blocks, control of infection by establishment of strict oral hygiene and antibiotics, and 
surgical removal of the necrotic tissues in so far as, and whenever, possible. 

The author believes that teeth play an important role in osteoradionecrosis of the 
jaws, and he favors extraction with the sockets healed prior to irradiation. 
7.3.6. 


CLINICAL AND LABORATORY RESEARCH 
The Role of Lactobacillus Casei and Streptococcus Salivarius in Acid Formation by Saliva. 
B. Lilienthal. Australia Dent. J. 1: 317, December, 1956. 


Experiments show that Lactobacillus casei, the most common lactobacillus in saliva 
(Tilden and Suec) and regarded as being strongly acidogenic, when added to saliva either 
in small or in very large numbers, does not increase the amount of acid formed by the 
saliva, These observations make it difficult to account for the supposed connection between 
the metabolic activity of L. casei and dental caries. When the small numbers of lactobacilli 
in saliva or in the dental plaque are compared with the large numbers of other acidogenic 
bacteria therein, it is obvious that the lactobacilli are unable to play an important role in 
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rapid acid formation in saliva or on the surface of the tooth. Other oral lactobacilli do not 
form acid at a greater rate than L. casei, so it can be generally stated that the numbers of 
lactobacilli in saliva or in dental plaques are too few in relation to other acidogenic bac- 
teria to exert any important influence on the rate of acid formation. 

On the other hand, among the acidogenic bacteria in the mouth are large numbers of 
Streptococcus salivarius which, it has been shown, are capable of forming a significant pro- 
portion of the acid formed in the experiments. 

Furthermore, lactobacilli form acid from sucrose very slowly in cultures or in heavy 
cell suspension (10 million lactobacilli per milliliter), whereas saliva, salivary sediment, or 
sucrose as rapidly as they do from glucose 


dental plaques in situ produce acid from 
lactobacilli to display 


(Lilienthal). This is additional evidence concerning the failure of 
acidogenic properties similar to those observed in the mouth. 

The foregoing experimental approach to the analysis of the function of different types 
of bacteria in saliva in connection with acid formation offers an interesting opportunity 
for the investigation of the interrelationships between various bacterial types in saliva 
and may give more information on the bacterial factors involved in dental caries and other 
dental diseases, particularly periodontal conditions. 

The conditions used in these in vitro studies are very similar in many respects to 
those occurring in saliva and on tooth surfaces. For example, the concentrations of cal- 
cium, phosphate, and bicarbonate are within the range found in the salivary secretions and 
the percentage of carbon dioxide used gives a carbon dioxide concentration similar to the 
partial pressure of carbon dioxide in the mouth. Anaerobic conditions were used because 
under such condtions the rate of acid formation in short-term experiments is maximal and 
the anaerobic state is most probably attained by bacterial populations on tooth surfaces 
(Stralfors). Therefore, although these experiments are carried out in vitro, it was possi- 
ble to copy closely the oral conditions; the results obtained give information which is 


applicable to changes which may occur in the mouth. 


Summary 


1. Evidence is presented to show that oral lactobacilli in the concentration found in 
saliva play an insignificant role in the formation of acid from glucose or sucrose. Additions 
to saliva of 10 million lactobacilli per milliliter failed to increase the rate and amount of 
acid produced by saliva. 

2. Other acidogenic organisms must play important roles in acid formation in saliva. 
Streptococcus salivarius, an acidogenic organism present in saliva in large numbers, was 
shown to account for as much as 30 per cent of the acid formed. 

3. It is concluded that the results obtained, when considered with the other contrary 
evidence, clearly indicate that the oral lactobacilli are not etiological agents in dental caries. 

$. The methods used offer a direct approach for further study of the complex bacterial 
population of saliva. Also, they make possible investigations of the optimal conditions for 
rapid acid formation and of antagonistic and synergistic relationships between various 


salivary organisms under conditions very similar to those occurring in the mouth. 


A.J.A. 














Operative Oral Surgery 


THE SURGICAL CORRECTION OF MANDIBULAR PROGNATHISM AND 
RETROGNATHIA WITH CONSIDERATION OF GENIOPLASTY 


RicHARD TRAUNER, M.D., Graz, AusTRIA, AND Huco OsBWEGESER, M.D., 
ZiRIcH, SWITZERLAND 


PART I. SURGICAL PROCEDURES TO CORRECT MANDIBULAR PROGNATHISM 
AND RESHAPING OF THE CHIN 


Huco OswecEser, M.D. 


HE operative methods in use to date may be classified into three distinct 
groups, namely: (1) osteotomy of the ramus, (2) partial removal of both 
condyles, and (3) bilateral osteetomy of the mandible. 


1. Osteotomy of the Ramus.—In this method the resection line is placed 
above the inferior dental foramen so as to avoid damaging the mandibular 
nerve. Different types of incision lines have been recommended. 

The simple horizontal osteotomy of the ramus, performed extraorally, has 
been championed by Blair, Babeock, Lindemann, Hogemann, Ragnell, Rehr- 
mann, and many others. Ernst, Ginestet, and Houpert have advocated an 
intraoral procedure ; Kosteéka has said that the operation should be performed 
subeutaneously, and Skaloud has advocated a combination of the other 
methods. 

Statisties presented by Reichenbach, Ullik, Augenstein, Kazanjian, and 
Trauner and Obwegeser do not show very satisfactory results obtained by the 
horizontal method. Open-bite and total or partial relapse to the original defect 
have resulted not infrequently. Moreover, some temporary or permanent com- 
plications have oeeurred, such as anesthesia, facial palsy, auriculotemporal syn- 
drome, profuse or even dangerous hemorrhage, parotitis and parotid fistulas, 
temporomandibular joint trouble, development of an abscess followed by 
osteitis or osteomyelitis along the resection line, and pseudoarthrosis. Only 
Hogemann seems to have obtained satisfactory results with the horizontal type 
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of osteotomy. Among the cases reported by him, no collapse or open-bite was 
noticed if the mandible had been immobilized for three months, although pseu- 
doarthrosis may have set in. 

In order to obtain broader contact surfaces, Pichler, Kazanjian, Heiss, 
Pettit and Walrath, Limberg, and others recommended that the osteotomy 
line be made obliquely in either the ramus or the neck of the condyle; Wassmund 
suggested that a larger bone surface be produced by means of a wedge-shaped 
eut; and Wang-Norderud and Smith and Robinson recommended that a piece of 
bone from below the neck of the condyle be removed. 

Others have suggested making a vertical eut (Hofer, Caldwell and Letter- 
mann), producing an inverted L-shaped osteotomy (Trauner) or an archlike 
eut (Cryer, Schmuziger, Wassmund, Ritter) in the frontal plane, or sagittal 
splitting of the ramus (Perthes-Schléssmann, Obwegeser). 

Some authors, on the other hand, place emphasis on wiring the fragments 
to prevent displacement (Skaloud, Lossius, Wang-Norderud, Caldwell and 
Lettermann, Trauner and Obwegeser, and others). 

Schuchardt has discussed the problem of the osteotomy line at length. 
He, too, has long since stopped using the simple horizontal method, stating: 
‘In order to obtain broad and slanting surfaces, I have for a long time been 
using the horizontal osteotomy devised by Bruhn-Lindemann. This is accom- 
plished by holding the saw blade at an oblique angle to the ramus and at 
a higher level on its lingual surface, cutting through to a lower level on the 
outer surface. Back in 1942 I described the advantages of this procedure to 
make for better healing of the bone. For the sake of convenience, I have re- 
eently performed this type of operation intraorally instead of by the conven- 
tional extraoral method, for which the initial incision is made just anterior 
to the ear lobe. . . . The two resection lines are marked with a dental burr, 
the outer one about 0.8 to 1 em. lower than the inner line. On the anterior 
surface of the ramus, the bone is cut obliquely with a fissure burr and the 
eut is extended as far distally as possible. The resection is accomplished either 
entirely by a burr or partly by a burr and finished with a chisel, if neces- 
sary....’’ Ina recent discussion Schuchardt stated, however, that now he is 
using almost the same cut as described in the Trauner-Obwegeser technique 
No. 2. Up to now, he has not deemed it necessary to suture the resected parts. 
To make the intraoral oblique osteotomy easier, Mathis has devised a diamond 
saw. With this saw, it should be possible to cut the ramus in a matter of 
minutes. 


2. Partial Removal of Both Condyles.—At present this method is mainly 
advocated by Dufourmentel. As there is no need for union of any two fragments, 
no intermaxillary wiring is required. The method, however, is rejected by many 
authors (Bourguet and others) on the grounds that it leaves an open-bite. 
Moreover, no improvement can be achieved in the shape of the angle of the 
jaw. We have but little experience with the use of this method. 


3. Bilateral Ostectomy of the Mandible——This method consists of remov- 
ing either a wedge-shaped or a rectangular block of bone. In order to obtain 
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better bone-union, a steplike ostectomy is performed by others (Pichler, Ernst, 
Kazanjian and Converse). The operation advocated mostly today is either a 
two-stage intraoral and extraoral operation (Dingmann, Reichenbach, and 
others) or a one-stage intraoral procedure (Thoma, Converse, and others). Pro- 
tecting the contents of the mandibular canal is not always an easy matter and 
is not recommended by all, since the sensation in the lip will return as the 
nerve heals. 

Discussion 

The method of choice depends largely on an analysis of the individual case. 
We are, in principle, in agreement with Reichenbach, who states: ‘‘To correct 
the real mandibular prognathism bilateral osteotomy of the ramus is preferable, 
the ostectomy of the body of the mandible being indicated only in cases where 
by setting the jaw back an open-bite might result.”’ 

In order to obtain better results and to avoid any possible complications, 
we have been seeking new methods at the Trauner Clinic. Since 1952 we have 
studied two different methods of sectioning the ramus. Trauner developed 
technique No. 1 and later Obwegeser developed technique No. 2, and both of 
us have continued to make improvements in both of our methods. 


The L-Shaped Osteotomy in the Ascending Ramus 

Concerning this operation, which is technique No. 1, Trauner and Ob- 
wegeser state (Deutsche Zahn-, Mund-, u. Kieferh. 23: H. 1 and 2, 1955) : 

“To avoid any possible damage to the mandibular nerve, it is best to per- 
form a vertical section in the frontal plane of the ramus, immediately pos- 
terior to the mandibular foramen which lies about 15 mm. in front of the 
posterior border. Vertically, it is situated between the upper and middle 
thirds of the ascending ramus, and in certain cases a little lower. The dis- 
tanee from the mandibular notch to the lower border of the mandible is about 
45 mm. If the jaw has to be retruded rather extensively, it will be necessary 
either to remove the coronoid process or to include it in the posterior segment; 
otherwise, it will press against the condyloid process after the jaw has been 
positioned. Furthermore, retaining the coronoid process as part of the posterior 
segment would give the latter, which is a narrow strip of bone, added support. 
Therefore, we prefer a rectangular osteotomy of the ramus, an inverted L 
with its angle facing anteriorly (Fig. 1). 

“The bone incision is made vertically, mesial to the posterior border, ex- 
tending upward to the proximity of the mandibular notch and then continuing 
horizontally forward along a line passing below the coronoid process and 
above the lingula. -To achieve this, the horizontal cut may be made first by 
an intraoral approach, elevating the periosteum from both surfaces of the 
ramus, with eare being taken not to sever the mandibular nerve. For this cut, 
a Lindemann burr is very useful. The eut, about 18 mm. in length, is made 
from the anterior border of the ramus backward. 

“The vertical bone cut is made through an extraoral incision, 3 em. in length, 
made 1.5 em. below the angle of the jaw. The platysma is eut through, with 
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eare taken not to damage the marginal mandibular branch of the facial nerve. 
The soft tissue is pushed upward in order to incise the periosteum at the lower 
border of the mandible. Next, the masseter muscle and the posterior fibers of 
the internal pterygoid are detached and the inner and outer surfaces of the 
bone are exposed. The vertical bone cut is made with Wolf’s gnathotome, which 
ean be used wherever the burr and chisel are not desired. The prongs of the 
instrument should reach up to the horizontal line; otherwise, the bone may 
fracture in various directions. When the vertical cut runs through the man- 
dibular foramen or immediately posterior to it, the nerve remains undamaged 
by being retained on the anterior segment (Fig. 1, B). With Wolf’s modified 
gnathotome, which has long and narrow beaks (Fig. 2), the vertical cut can 
be accomplished without any danger of cracking the bone. The mandibular 
nerve is safeguarded by the operator’s stopping to turn the bolt of the gnatho- 
tome as soon as he feels the splitting of the bone under his hand. If the use 
of burrs is preferred, holes are drilled in the bone and connected with a 





Fig. 1.—Trauner’s osteotomy. A, Inverted L-shaped osteotomy of the ramus above 
and behind the mandibular foramen. 8B, Wire loop holding both fragments together after 
the anterior segment has been set lingual to the posterior segment. Mandibular nerve lies 
in the anterior segment. (From Trauner, R., and Obruegeser, H.: Deutsche Zahn-, Mund-, 
u. Kieferh. 283: H. 1 and 2, 1955.) 


fissure burr or a chisel. There is some question as to whether, or to what 
extent one should remove the cortical bone of the two segments where they 
will be overlapping each other after the mandible is retruded in order to obtain 
a good bony union. In my opinion, it would be sufficient to bore a few holes 
into the cancellous portion after having smoothed down the bone edges so as 
to get a closer adaptation of the two segments. The larger anterior segment 
is pushed back alongside the lingual aspect of the posterior segment. This 
is achieved automatically due to the divergence of the mandible. Thus, the 
angle of the jaw is pushed posteriorly to improve its shape. After the L-shaped 
sectioning is done, both segments will have to be held together tightly by a 
horizontal circumferential wire looped around the ramus (Fig. 1, B) or, if de- 
sired, a transosseous bone suture. The first wire should be placed below the 
foramen. The wires should be tightened until both rami have been sectioned 
and the mandible set in its new position. 

“Tn closing the wound, the posterior fibers of pterygoid and masseter mus- 
cles are sutured together and to the deep soft tissues. Finally, the skin and 
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mucosal incisions are closed. The masseter has been found to function nor- 
mally in these eases and no weakness in the masticating apparatus has been 
noticed. 

“After the wires have been tightened from an intraoral approach, the jaws 
will have to be immobilized in the desired position by intermaxillary wiring. 
It is advisable to keep it that way for about three or four weeks. Beyond 
that, for a period of one month, elastics may be used to replace the wires. 
These may be removed at meal time and then replaced by the patient, as the 
tizht bone sutures hold the fragments of the mandible firm and solid; in 
spite of normal mandibular excursions, the segments do not change their posi- 


tion. If the mandibular nerve is damaged, anesthesia of the lower lip follows. 





Fig. 2.—Wolf’s gnathotome with larger and narrower beak. (From Trauner, R., and Obwe- 
geser, H.: Deutsche Zahn-, Mund-, u. Kieferh. 23: H. 1 and 2, 1955.) 

In most eases, sensibility gradually comes back. While some patients are con- 

stantly conscious of this condition, the majority are not very much disturbed. 

The cause of the loss of sensation is pinching or badly handling the nerve dur- 

ing the operation. It is temporary, sensitivity will return after a few months.” 


The Vertical Splitting of the Ascending Ramus 
This operation is technique No. 2 and is best done intraorally. The in- 


cision is made in the mucosa and periosteum, extending along the external 
oblique line. The lower end of the incision should be directed farther away 
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from the molars toward and into the movable tissue so as to facilitate closure. 
Next, the periosteum of the outer surface in the ramus is elevated. A wide- 
blade periosteal elevator with a deep curvature is hooked behind the posterior 
border just above the angle of the jaw. With the soft tissue thus kept out of 
the way, the bone is incised with a Lindemann burr.* The cut should extend 
from the inner to the outer border and should be earried horizontally (Fig. 
3, A). It should penetrate the cortical bone only. Next, the periosteum, to- 
gether with the soft tissues between the mandibular notch and the lingula, 


C. 


Fig. 3.—Obwegeser’s osteotomy, an intraoral steplike splitting of the ramus in the 
sagittal plane. Cuts in the cortical plate after elevation of the periosteum (A) on the buccal 
surface just above the angle of the jaw; 8B, on the lingual surface below the mandibular 
notch; C, both cuts connected with a vertical cut and the ramus split with an osteotome 
(mandibular nerve is retained in the lower segment); D, large segment set back to correct 
mandibular prognathism whereby the angle of the jaw improves remarkably; £, protruded 
large segment in correcting mandibular retrognathia. Protruded bone segments are removed 
and lateral segment is shortened, where necessary, so as to allow close contact of bone 
surfaces. Both segments are held in position by a bone suture. The broad contacting sur- 
faces assume speedy bone union. 


is elevated medially. The contents of the mandibular canal are protected 
by again hooking the aforementioned periosteal elevator below the neck 
of the condyle. Now the bone is eut just below the mandibular notch to 
a depth that will leave only the lateral cortex intact. This cut should be 
about 25 mm. above the first cut. For correction of mandibular prognathism, 
the bone cut will have to be inelined upward and backward (Fig. 3, B), whereas 


*Geo. Poulsson, Hamburg, Germany. 
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for correction of a mandibular retrognathia it should take a downward and 
backward trend. A Hillerstrém-Nyquist Analysator can be used to help deter- 
mine the direction of these cuts. Both will have to be connected by a third 
eut which will run along the anterior border of the ramus. Naturally, it will 
assume an almost vertical direction (Fig. 4, B). It, too, is made with a Linde- 
mann burr or an ordinary fissure burr, and should penetrate into the spongy 
bone. Then an osteotome about 20 mm. wide is inserted and, in order to avoid 
damaging the contents of the mandibular eanal, it is forced backward along 
the outer cortical plate. For this, the angle of the jaw will have to be sup- 
ported from behind. When the osteotome is tw isted, the ramus splits in two 
(Figs. 3, C and 4, (). Thus, a steplike splitting results in the sagittal plane 
of the ramus, with large cancellous bone surfaces facing each other. The same 
procedure is repeated on the other side. In our opinion, broader raw bone 
surfaces are obtained by this method than by making an oblique section, as 


the ramus in this region is rather thin. 





Fig. 4.—Different surgical steps in Obwegeser’s technique. A, Ramus exposed; B, cortical 
incisions; C, broad bone surfaces facing each other after splitting of the ramus. 


3v this method, three types of correction may be made. First, by retrusion 
of the large anterior segment, mandibular prognathism may be corrected (Fig. 
3, D); second, the jaw may be set forward to correct mandibular retrognathia 
(Fig. 3, £); and, third, rotating of the anterior segment will correct an open- 
bite. In each instance there will be a good contact of wide, cancellous bone 
surfaces. This guarantees a good and quick bony union in the desired posi- 
tion. Like Schuchardt, we have not found it necessary to detach the pterygoid 
and the masseter muscles, but we too have incised the periosteal band. 
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The next step in the procedure is the fixation of the mandible by inter- 
maxillary wiring. This will not hinder the access to the operating field for the 


wiring of the fragments. 

In mandibular prognathism, the jaw not only has to be retruded, but 
in most eases it must be rotated slightly upward as well. In spite of adequate 
exposure of the operating field, it is not always practical to carry out the 
inner and the outer cuts in the proper direction to allow the necessary rais- 
ing of the mandible. In such eases, the upper segment tends to be displaced 
laterally. It also will have a tendeney to rotate forward because of the pull 
of the temporal muscle. Therefore, in order to obtain a proper adaptation of 
the two segments, once the intermaxillary wiring has been completed, we bring 
the upper segments on both sides into proper position and hold them there by 
clamping them together with long-beaked forceps. In most eases, it is neces- 
sary to shorten the upper fragment (Fig. 3, C) so as to obtain an edge-to- 
edge fit with the lower step. After the prognathous mandible is pushed back, 
the upper segment may protrude somewhat anteriorly if it is not rotated back- 
ward, which means that the condyle is placed in an undesired forward posi- 
tion. The protruding part is removed by a rongeur forceps (Fig. 3, C and 
D). This removal of bone facilitates the use of a wire suture for good adapta- 
tion of the fragments. The suture is placed at the anterior border, where both 
segments come into contact, in the following way: A long drill with a hole 
at the tip to receive the suture wire is directed through the cheek to a desired 
point on the upper segment. While both segments are held together by the 
aforementioned forceps, the drill penetrates through them to emerge on the 
lingual side, where the soft tissue is kept out of the way by a periosteal ele- 
rator. A piece of wire is then introduced into the drill eye and is drawn 
through bone segments and the cheek. The wire enters now on the lingual 
side and penetrates both segments and the cheek. Next, the end penetrating 
the cheek is seized by means of a hook on the lateral aspect of the bone and 
pulled back into the mouth. The ends of the wire are then tied together so 
that the segments are held in the desired position. After the wound has been 
irrigated with a solution of Aureomycin, it is closed by a deep-biting con- 
tinuous suture. 

At the beginning we did this operation under Skophedal and local anes- 
thesia. Today we prefer general anesthesia (by means of nasal intubation) 
with nitrous oxide and oxygen, plus curare for complete relaxation. In this 
way the patient gains consciousness soon after the operation and very seldom 
feels sick as a result of the anesthesia. 

To have the mouth open wide enough and the tongue out of the way dur- 
ing the operation, we use Dott’s mouth gag. We also have a type of gag which 
opens on the opposite side, thus providing a good access to the operating field 
on both sides. 

For the first few postoperative days, the oral airway is kept open by a 
pair of perforated rubber tubes inserted into the buceal folds (Fig. 5, A) or, 
better yet, by Oberg’s lip opener (Fig. 5, B and C). 
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All nourishment prescribed during the first three days should be free of 
sticky substances (Schuchardt), such as flour, milk, sugar, potatoes, ete. In 
addition, we order antibioties for three to five days. The patient can leave the 
hospital ten to twelve days after the operation. We retain the intermaxillary 
wiring for five or six weeks, at the most, and for an additional one or two 
weeks we apply intermaxillary elastics. The latter can be easily removed by 
the patient for taking food. After that period, the splints are removed and 
the patient is given a chineap to wear for six months. However, the latter 


may not be necessary. 


Fig. 5.—Oral airway maintenance by (A) perforated rubber tubes, (B) lip opener, and (C) 
Obere’s lip opener. 

Roentgenograms show that bone resorption occurs postoperatively on the 
protruding and sharp bone margins, giving the ramus an almost normal shape 
(Fig. 6, A to C). Aceording to the functional plasticity of bone (Wolff, 
Haupl), this result should be expected. 


Correction of Chin Deformities 


A reduction of the chin in some eases of mandibular prognathism is de- 
sirable for esthetic reasons, even though a good occlusion with a nice overbite 
may have been established in retruding the mandible surgically. Nowadays 
we do this intraorally in all cases. The mental nerve is left untouched in the 
upper soft tissue. By this approach the chin can easily be reshaped. Damage 
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to the roots of the teeth should be avoided. It is a known fact that it is 
much easier to shorten a narrow chin than to reduce a wide chin to a narrower 
one, particularly when the latter has a marked prominence. 





stints “A. Dee Gate Gir cotton; B. akiaas wulke Ghee speaaen cowie ie 
protruding bone parts almost resorbed; C, Forty-four weeks after surgery, the surgical 
fracture line is almost invisible. The angle of the jaw is nicely shaped. 

Enlargement of the chin may become necessary in cases of mandibular 
retrognathia (birdface), even though the mandible may have already been pro- 
truded surgically. Furthermore, in some cases of almost normal occlusion re- 
cession of the chin may exist to such a degree as to require correction. Up to 
now enlargement of the chin has been done by an extraoral approach, either 
by free grafting of autogenous bone or cartilage or from a bone bank material 
(Sanvenero-Rosselli, Eisenstodt, Cohen, Converse, and others). Trauner recom- 
mended extraoral implantation of a piece of acrylic which had been shaped by 
making a wax pattern. He has reported good results. Thoma, on the other 
hand, suggests using Tantal-gauze. 
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Bone and cartilage autografts have great advantages. However, one draw- 
back to their use is that they have to be taken from another part of the body. 
Moreover, bone can be greatly diminished in size by resorption if it is not in 
good contact with the mandible. On the other hand, there is a possibility that 
the aerylie and the Tantal-gauze will have to be eliminated whenever one of 
the teeth in the area develops an apical abscess which penetrates the soft tissues 
and involves the foreign materials. 

Since the advent of antibiotics, both autografts and other materials used 
for enlarging the chin have been inserted intraorally, thus avoiding an un- 
pleasant sear on the outside. As a rule autografts take well, while foreign 
materials are often eliminated because of infection. In many respects, then, 
the ideal would be to get a sufficient amount of bone and obtain good union 
with the mandible without having to take it from another donor area. For 
various reasons, an autograft is preferable to bone bank bone. 

The Sliding Genioplasty With Mandibular Bone 

In order to avoid the disadvantage of taking bone from another part of the 

body, Obwegeser cuts a horseshoe-shaped piece of bone from the lower part of 
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Fig. 7.—Enlargement of the chin by sliding forward a horseshoe-shaped piece of bone 
of the lower border of the mandible by an intraoral approach. A, Microgenia (dotted line 
shows bone cut). B, The horseshoe-shaped bone slid forward. It is held in position by 
circumferential suturing on both sides tied over a bite-raising splint. It is in broad contact 
with the mandible. C, Chin area exposed intraorally (dotted line indicates bone incision). 
3y incising the anterior cortical plate (D) a slightly broader and by cutting out a wedge- 
shaped bone on the lingual side (#), a slightly narrower chin is formed when the protruding 
ends are approximated. 
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the mandible intraorally and moves it forward by a sliding action (Fig. 7, A 
and B). For this, the incision is the same as that used for diminishing the size 
of the chin. In the depth of the labial fold the knife is directed through the 
soft tissue onto the bone. After the periosteum has been elevated from around 
the lower border of the mandible, the bone is eut through and through 10 to 
12 mm. above and parallel to the said border, from midline to both sides, by 
means of a Lindemann burr. On the lateral side the cut runs just below and 
behind the mental foramen, where it comes to a rather abrupt end (Fig. 7, C). 
The last few millimeters of the cut is accomplished with a chisel, thus preventing 
possible damage to the soft tissues by a burr. In eases where it is necessary 
to enlarge the chin for more than 12 mm., the bone cut should be extended 
correspondingly into the postforamen area. For this, a second incision in the 
molar area may be required. 


A. B. 


Fig. 8.—In cases of both receding and too high a chin, the horseshoe is set in front 
of the mandible so as to correct both defects in one operation. A, Before the operation; B, 
same case nine months later. 

The whole procedure may also be carried out as a Pichler pedicled sliding 
operation, which has already been suggested by Hofer with an extraoral ap- 
proach. However, considerable lacerations of the tissues of the floor of the 
mouth may oecur during this procedure. 

Whether the horseshoe will be sliding forward horizontally or in an oblique 
ascending or descending direction depends entirely on the direction of the bone 
cut. Onee it has been moved forward, both of its ends will protrude laterally 
from below the mandible. To eliminate this, and in order to secure a broad 
contact surface in the desired position, it will be necessary to approximate the 
ends. This cannot be done unless the cortical plate is eut at its point of eurva- 
ture. As a result, the cut becomes wedge shaped (Fig. 7, D), which means 
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actually an enlargement of the curvature of the chin. Thus, the ‘‘Roman”’ 
arch may be enlarged to any desired size by cutting the horseshoe into two 
parts and implanting a piece of bone in between. On the other hand, a more 
‘‘Gothie’’ arch form, and hence a narrower chin, may be built by removing 
a wedge-shaped piece of bone from the lingual side of the curvature (Fig. 7, 
E). Furthermore, any one-sided enlargement is possible when required. For 


a 
4 


that purpose, it is possible to bend the horseshoe toward the desired side by 
making the eut on the opposite side. To prevent the horseshoe from being 
pushed back by the pressure of the soft tissues, we fix it in position in the 
manner of a circumferential wiring with a suture whieh is knotted over a 
simple dental splint (Fig. 7, B). The suture will be removed after ten days. 
In eases in whieh a chin is both receding and too high, the horseshoe may be 
set in front of the remaining part of the chin. By doing this, both an enlarge- 
ment of the chin and a decrease in its height are achieved at the same time 
(Fig. 8, A and B). In certain cases an additional implantation of cancellous 
bone may be needed. Taking bone chips from the iliae crest is much easier and 
causes much less postoperative pain than the taking of a whole piece of bone. 
Before the soft-tissue wound is closed properly, the operating field is bathed 
with a solution of Aureomyein. Postoperatively, we prescribe antibioties for a 
few days. 

The author wishes to express his thanks to Daniel Arefian, D.D.S., for great assistance 
in translation. He also gratefully acknowledges the permission given to him by Prof. 
Schmuziger to use the photographs shown in Fig. 4. 


(This article is the first of a series by Drs. Trauner and Obwegeser, which 
will be continued in future issues of the Journal. References for the entire 
series will appear at the end of the concluding article.) 





CENTRAL ODONTOGENIC FIBROMYXOMA OF THE MANDIBLE 


Report of a Case 


Louis W. Scuuttz, M.D., D.D.S.,* ANp SuNDER J. VAzIRANI, D.D.S.,** 
CuicaGo, ILL. 


YXOMA in a pure form is an extremely rare tumor. It is usually of the 

mixed type, such as fibromyxoma, lipomyxoma, fibrolipomyxoma, or odon- 
togenice fibromyxoma. Fibromyxomas of the jaws are believed to be of odonto- 
genic origin. They were described in 1947 by Thoma and Goldman.* Villa® 
recently reported a case in which he showed involvement of the periodontal 
membrane. Odontogenie fibromyxoma is a slow-growing benign tumor. A case 
of thirteen years’ duration was reported by Harbert and co-workers? in 1949. 
It is more common in the second and third decades; however, it has been ob- 
The tumor is frequently associated with missing, 


served in a 4-year-old boy.* 
unerupted, or partially formed teeth. * The most common complaint clinically 
is asymmetry of the face or expansion of the alveolar crest, with or without pain. 


The classic roentgenographie feature is a typical honeycombed appearance. 
This is not diagnostic, and can be confused with other types of multilocular bone 
tumors. Diagnosis is difficult without a biopsy. Surgical treatment should con- 
sist of complete enucleation or radical excision. Roentgen therapy is generally 
agreed to be ineffective. Although metastasis of this tumor has never been re- 
ported in the literature, local recurrence is evident if incompletely removed. 
The present report concerns a case of fibromyxoma of the mandible. 


Case Report 
History.—A 32-year-old man was referred by his family dentist on Jan. 4, 1955, to 
the oral surgery service of Research and Educational Hospitals, University of Illinois, 
for evaluation and treatment of a mass in the right mandibular area. Six months previous 
to this date, the patient noticed slight asymmetry of the face on the right side. He ex- 
perienced no pain or discomfort. However, the swelling gradually increased in size (Fig. 
1), Finally the patient consulted his dentist. 

Past History.—The patient had the usual childhood diseases, as well as pneumonia 
at the age of 4, for which he was hospitalized for fifteen days. In 1952 he suffered injury 
to the chin and fracture of the left upper central incisor, which was extracted at another 
hospital. 


Physical Examination.—General appearance revealed a 32-year-old white man with 
obvious asymmetry of the right side of the face, with slight fullness of the cheek and 


From the Department of Surgery, Division of Oral Surgery, University of Illinois College 
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lower lip (Fig. 1). Upon bimanual palpation, a nontender, hard, diffuse swelling could 
be felt. The neck examination showed no lymphadenopathy. Oral examination revealed 
an enlargement of the alveolar process in the molar area of the right mandible. All three 
molars were missing, but there was no history of molars being removed. The enlargement 
conformed to the buceal curvature of the mandible in the retromolar area (Fig. 2). The 
mucosa overlying the tumor appeared to be of normal color, tone, and texture. The buccal 


enlargement was palpable and fluctuant on the alveolar crest, with no apparent fistulas. 
[he inferior border of the mandible was tender. Inflammatory hyperplastic gingivae were 
noted. There was marked deposition of local irritants. The left upper central incisor 


was missing, 


Clinical view of patient, showing asymmetry of face and fullness of right cheek. 


Fig. 2.—Intraoral photograph reveals edentulous area in right posterior mandible. Note 
swelling of buccal aspect of mandible. 


An amalgam restoration in the left lower first molar was noted. The mucosa, tongue, 
tonsillar, and oropharynx appeared essentially normal. The remaining premolar and 
central teeth on the right side did not respond to heat, cold, or electric pulp tester, while 
the teeth on the left side did respond to these tests. Examination of the cardiac, respira- 
tory, gastrointestinal, genitourinary, and neuromuscular systems was negative, 
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Laboratory Data.—Routine blood and urine examination reports were not unusual. 
Serum calcium, inorganic phosphorus, and alkaline phosphatase showed no abnormality. 
Kahn and Wassermann tests were negative. Roentgenograms of the skull, chest, and long 


Fig. 3. 


Fig. 4. 


Figs. 3 and 4.—Roentgen films showing anteroposterior and oblique views of mandible. Note 
typical honeycombed appearance. 


-bones were normal. Anteroposterior and oblique views of the mandible (Figs. 3 and 4) demon- 
strated extensive destruction of cortical bone throughout the molar area and ascending 
ramus of the mandible. 
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Tentative Diagnosis.—Multilocular cyst or ameloblastoma of right mandible. 


Treatment.—Excision of the tumor mass through an intraoral approach, under gen- 


‘ral anesthesia, was decided upon. 

On Feb. 2, 1955, the patient was hospitalized and prepared for surgery. He was 
taken to the operating room, where he was prepared and draped in the usual manner under 
nasotracheal cyclopropane anesthesia, A surgical pack was placed in the throat; an in- 
‘ision, 5 em. long, was made with a #15 Parker blade in the mucosa along the alveolar 
crest from the distal end of the retromolar area anteriorly to the second premolar region. 
The mucoperiosteal flaps were retracted lingually and buccally, and the alveolar bone was 


found to be completely destroyed by the tumor mass. The mass was enucleated from the 
surrounding tissue in pieces and appeared grossly to be soft, firm, whitish, sticky, and 


composed of fibrocartilaginous material. An attempt was made to excise and enucleate 


the complete mass. 

There was no sign of cystic fluid or purulent discharge. 
the surgery, the patient became cyanotic and his breathing became obstructed. The pa- 
tient was immediately checked, the drapes were removed, and it was noticed that there 
was a kink in the nasotracheal tube due to pressure. This was corrected and 100 per cent 
oxygen was instituted. The patient’s color became pink, and he resumed his breathing. 
He was redraped and the surgery continued. The wound was closed with 5-0 nylon sutures, 
and a rubber drain was inserted. The patient lost approximately 500 ¢.c. of blood during 
This was replaced with whole blood. The patient tolerated this 


Near the termination of 


the surgical procedure. 


procedure very well and was returned to the recovery room in good condition, Operation 


time was one hour and thirty-eight minutes. 

Postoperative treatment consisted of (1) elevation of headrest; (2) sedation with 
Demerol, 50 mg. every four hours as needed for pain only, after the patient was fully 
recovered from the anesthetic; (3) ice-bag application over the right side of the face for 
the first twenty-four hours and then use of hot-water bag to minimize the postoperative 
swelling; (4) liquid diet forced through a Mead-Johnson tube for the first twenty-four 
hours and then changed to oral liquids, and soft diet as tolerated; (5) procaine penicillin, 
600,000 units daily for six days; and (6) oral rinses with alkaline mouthwash every 
four hours. 

The postoperative course was uneventful, 
fourth day end the sutures were removed on the seventh postoperative day. The patient 
He had an unevent- 


The rubber drain was removed on the 


was discharged from the hospital on the eighth day, Feb. 10, 1955. 
ful recovery and has been examined periodically, as an outpatient, with no evidence of 
recurrence, 

Pathology Report.— 

Gross description: The formalin-fixed specimen consisted of several irregular pieces 
of firm, light grayish white tissue, measuring in aggregate 4.3 by 4.2 by 1.5 em. The pieces 
of tumor were nodular on their external aspect. 

In some areas, on freshly cut sections, they were composed of homogenous firm, 
grayish white tissue. Representative sections were taken. 


Oral Pathology Report.— 

Microscopic description: The specimen consisted of widely separated oval, spindle, 
or stellate cells, Between the cells were masses of a mucoid material staining fairly pink. 
There were a few capillaries (Figs. 5 and 6). 

Diagnosis: Myxoma. 


General Pathology Report.— 
Sections revealed masses of fibrous tumor, some of which 


Microscopie description: 
The cells were relatively 


was loose and almost myxomatous, other areas being denser. 
scanty in number, but showed considerable variation in size and shape of nuclei. An 
occasional mitotie figure could be recognized (Figs. 5 and 6). 


Diagnosis: Fibromatous lesion of the mandible. 
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Fig. 5. 





Fig. 6. 


Fig. 5.—Low-power photomicrograph of section through tumor mass. (Magnification, 
x50; reduced \.) 

Fig. 6.—High-power view of area indicated in Fig. 5 shows characteristic histologic 
. picture of fibromyxoma. The cells are stellate in shape and scattered in a loose mucoid 
stroma. (Magnification, x350; reduced \%.) 
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Comment 


This case was presented at the Oral Surgery Staff Conference and at this 
time a diagnosis of central odontogenic fibromyxoma of the mandible was 
made. This ease is reported because this type of tumor is relatively rare and 
it may be unrecognized, and therefore not diagnosed, until it has become ex- 


tensive and widely spread. 

In the interpretation of roentgenographic findings, myxomas should be 
considered. The radiographic appearance of this tumor usually appears quite 
destructive, although it is classified benign. Biopsy of the tumor mass is a 


confirming diagnosis. It is suggested that treatment be conservative and that 


the patient be observed for recurrence of the tumor. 
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THE PREVENTION OF MAXILLARY SINUS DISEASE 
OF DENTAL ORIGIN 


BERNARD M. CoHEN, B.A., D.D.S.,* Far Rockaway, L. L., N. Y. 


HERE are many causes of maxillary sinusitis, and when there has been no 

dental involvement these cases may best be referred to a competent rhinol- 
ogist. On the other hand, many times the involvements of the antrum are due 
to dental causes and then the treatment of such cases by the oral surgeon is 
justified. In some eases it is of benefit to the patient for both the physician 
and the dentist to treat such problems. 


Cause of Maxillary Sinusitis 


General infectious diseases, such as severe colds, scarlet fever, influenza, 
and severe anemia, may cause the maxillary sinus to exhibit severe inflamma- 
tory changes. The autonomic imbalance seen in eases of allergy, asthma, and 
emotional upset may cause thickening of antral and nasal mucosa and acecumu- 


lation of fluid in the sinus. These are common general causes, but the majority 
of sinusites are precipitated by local causes arising in the dentition and its 
supporting structures. 

The most important are local periapical or periodontal infections of the 
maxillary teeth. A pulpitis may progress to an acute alveolar abscess involv- 
ing the antrum, thus producing sinusitis. A chronic periapical lesion may 
become activated and follow the same course as the acute lesion. It is also 
possible for a previously walled-off infection to break through its limiting 
eapsule and precipitate a maxillary sinusitis at a time when the general physi- 
eal resistance is lowered by debilitating disease (Figs. 1 and 2). 

On the other hand, if the antrum is already infected and the removal of 
the tooth provides drainage into the mouth, the problem of an oro-antral fis- 
tula arises. These, as we shall see later, can become rather involved. It is 
impossible to prevent these complications unless the tooth is removed early 
in the cycle. Here, again, the use of heavy antibiotic coverage will permit 
procedures which were not often feasible in the days prior to their discovery. 

Trauma associated with tooth removal may cause an acute exacerbation of 
a chronically infected antrum. In this case, however, antral perforation need 
not be present since the osteitis thus established will travel through the maxil- 
lary bone to the floor of the antrum. This inflammatory action will occur 
more quickly if the thin bony wall between the socket and the antral floor 
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s perforated by injudicious curettage or if a portion of a tooth escapes into 
the antrum. Direct infection of the sinus may prevent closure of the antral 
ypening when an oro-antral fistula results. There are cases, however, in which 
this may oecur in the absence of any oral communication—for example, during 
root canal therapy. The infection in such cases may be carried through the 
tooth apex into the antrum by a broach. 

The teeth most commonly associated with injury to the antrum dur- 
ing their removal are the first molar, third molar, second molar, and pre- 
molars, in that order. The injury may occur as a result of a combina- 
tion of factors. In some instances it is the desire to spare the patient a surgi- 
cal procedure, and in others it may be the lack of recognition of certain eri- 
teria in the roentgenogram. The x-ray diagnosis of the proximation of the 
roots (Figs. 4 and 5) to the antral floor is as important as the density of the 


bone and the size and shape of the roots. 





Fig. 1.—Maxillary pathology demonstrated with Lipiodol. 


Trauma causing fracture of the maxilla, malar bone, or antral wall may 
cause the antrum to be filled with blood, providing an excellent culture media 
for the organisms which cause acute sinusitis (Figs. 20, 21, and 22). 

Cysts and benign tumors of the marilla do not invade the antrum, but 
rather deflect the wall by pressure and enlarge at the expense of the sinus (Fig. 
3). However, these lesions may become secondarily infected and involve the 
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antrum in an acute episode which may conceal the underlying pathology. On 


the other hand, malignant tumors within the maxilla have a tendency to erode 


the antral wall and involve adjacent structures. It is possible for these to be- 


Fig. 2. 


Fig. 3. 
Fig. 2.—Chronic maxillary pathology resulting in the case shown in Fig. 1. The left 
antrum is clouded. 
Fig. 3.—Cyst of maxillary sinus. 


come secondarily infected and simulate clinical sinusitis and thus conceal the 
real eause. The fact that both conditions may coexist should never be forgotten 
in making a diagnosis. 
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Fig. 4.—Proximity of the molar roots to the maxillary sinus is shown; difficulty may be 
anticipated in these cases if approach is not surgical. 


Wilkifeiwwii: 


Fig. 5.—The relationship of low antra to chronic periapical pathology is demonstrated. 
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Clinical Symptoms of Sinusitis 


In the acute case, marked subjective symptoms are present. Chills, 
nausea, headache, fetor oris, edema of the lower lid, pus in the middle meatus, 
and general malaise are all present. Pain is persistent in the antral area, but 
may be referred over the occiput and neck. The teeth, on the affected side, 
may all become painful. Palpation of the canine fossa causes intense pain. 
General lethargy and dizziness, particularly when bending over, are also 
present. 

In many eases of sinusitis of dental origin there is an inflammatory edema 
of the antral membrane, such as that which follows the common cold. In 
contradistinetion to the cold, these cases do not clear up until the dental infection 
is removed. In true antral infection there is purulent discharge, and the 
hyperemia and occasional hemorrhage are more severe than in ease of a cold. 
The edema of the submucosa may be severe enough that the latter will fill the 
entire cavity. The inflammatory exudates accumulate and abscesses may form. 
Retention cysts may develop due to the obstruction of the mucous glands. 

Chronie maxillary sinusitis may follow the acute form or result directly 
from a slowly progressive dental infection. The patient usually has vague 
complaints which take the form of excessive fatigue and afternoon drowsiness 
out of all proportion to the effort expanded. Bronchitis and gastrointestinal 
complaints caused by a postnasal drip are as common as vague head pains and 
dull headache. Direct perforation of the antrum is not necessary to produce 
chronic sinusitis. It may develop from periodontal or periapical lesions and 
osteitis in the floor of the antrum. The infection spreads through the bone to 
the antral mucosa, causing edema, inflammatory exudate, fibrosis, and eystic 
degeneration of the membrane. The resulting hyperplastic tissue not only 
may fill the antrum, but may extend into the ethmoids. 


X-Ray Examination of the Maxillary Sinus 


The x-ray examination should include an investigation of the sphenoids, 
ethmoids, and frontal sinuses in order to establish the extent of the infection. 
The Water’s-position (nose and chin on the cassette), lateral head, and pos- 
terioanterior views (with the nose and forehead on the cassette) are the re- 
quired films. It is impossible to diagnose maxillary sinus disease from intra- 
oral films, but the dental examination is important and should inelude a full 
series of films in order to locate any pathology involving the teeth. It may 
be necessary to use Lipiodol to demonstrate properly the relationship of the 
dental pathology to the sinus disease (Fig. 1). 


Treatment 


The teeth which exhibit an unusual proximity to the floor of the sinus, 
thin roots in dense bone, or unusual root formation are best removed via the 
surgical approach if accidents are to be avoided. This may be accomplished 
by excision of the buceal plate, sectioning of the tooth, and removal of the 
roots separately. Force should never be used in removing these teeth, as it 
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may cause the loss of the buceal plate with the floor of the antrum, as well 
as the tooth (Fig. 7, A). In some instances several teeth may be included 
in the fracture and the entire posterior maxillary third may be lost. Should 


E 


Fig. 6.—The proper approach to the removal of maxillary roots when they are in close 
proximity to the antrum. A wide flap is elevated (A) and the bone drill is used to remove 
buccal bone (B). A pathway is made between the buccal roots for the application of the 
elevator. The elevator is placed in the path so created and buccal pressure is used (C and D) 
to remove roots. A portion of the intraradicular bone is removed and a small hole is made 
into the root. Lateral elevator pressure is applied away from the antrum (EF) and the 
palatal root is removed. The area is then closed with silk sutures (F'). 


this oeeur, it is best that these openings be closed at once to prevent infection 
of the antrum and fistula formation (Fig. 8). A heavy antibiotic coverage for 


a mixed infection should be instituted at once. 
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Recovery of Root Apices.—The removal of maxillary roots following the 
fracture of the crown is an everyday occurrence in a busy practice. This 
relatively simple problem can become very involved if, by chance, an apex 
is forced into the antrum. It is much safer to approach these roots from the 
bueeal side so that the elevator pressure is applied away from the floor of the 














C. DD. 


Fig. 7.—A, Improper use of force in removing a maxillary molar and the resultant 
fracture. B, Improper use of elevator pressure in the direction of the sinus. This has forced 
the buccal root through the base of the socket between the buccal bone and the cheek tissue. 
C, Another possible resting place of a root misplaced between the antral wall and the 
schneiderian membrane. D, Third possible displacement within the antrum. 1, Maxillary 
sinus; 2, palate; 3, opening into nose; 4, cheek. 
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intrum rather than from below, where such force is in the direction of the 


intrum. It will take much less time to raise a flap and remove the buceal 


bone than to recover a lost root from the antrum (Fig. 6). One should remem- 
ber that the apex of a tooth may disappear from the socket without enter- 


8.—Fracture of the maxillary tuberosity during removal of molar tooth. The conservation 


Fig 
of the soft tissues is necessary (B) in order to make a proper repair of the area. 


Fig. 9.—The retained root of the maxillary first molar is shown within the antrum. This 


was present for some time before acute sinus symptoms developed. 
ing the antrum. It may lie between the buccal plate and the mucous mem- 
brane (Fig. 7, B) or in the floor of the antrum without perforating the mem- 
brane (Fig. 7, C). Excessive manipulation from below in the absence of 
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proper light, suction, and access can lead only to the displacement of the root 
through the membrane into the antrum eavity (Fig. 7, D). Thus, an initially 
simple situation can become extremely complicated. At this point, the oper- 
ator should stop and obtain x-ray evidence of the exact location of the lost 





Fig. 10.—Buccal root of the maxillary second molar lost within the antrum. 





Fig. 11.—Water’s position is used to locate the lateral position of a root lost within the 
maxillary sinus. 


fragment. If several periapical and occlusal films do not reveal the root, 
then it is most likely high in the antrum. Extraoral films should then be 
taken, and should include a Water’s-position as well as a lateral head view 
(Figs. 12 and 13). The x-ray information, plus strong suction, light, and 
-adequate help, will permit the recovery of some roots through the socket with- 
out enlarging the opening. If this is not possible, the socket should not be 
enlarged, as this may lead to a difficult oro-antral closure. There are some 
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Fig. 12. 





Fig. 13. 


Fig. 12.—The fractured root of an upper third molar was displaced into the maxillary 
sinus. The operator next attempted removal of this fragment by creating a larger opening 
through the removal of the second molar. When this proved futile, the patient was referred 
for removal of the root. The procedure shown in Fig. 14 was used. 

Fig. 13.—Palatal root of the first molar displaced within the antrum. Several positions 
of the root are shown following attempted removal. Fig. 14 shows the procedure for the 
removal in this case. 
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oceasions when slight socket enlargement may safely be undertaken. For 
example, the socket should be enlarged if the root can be seen through its 
base but is too large to grasp unless the opening is made somewhat wider 
(Fig. 14, C). 











Fig. 14.—From roentgenogram in Fig. 13, it is obvious that the root is still close to 
the opening through which it was forced. A large buccal flap is elevated (A) and an opening 
is made over the apex of the socket (B). In some cases the buccal plate has already been 
lost and the procedure looks more like that shown in C. The schneiderian membrane is 
gently elevated (D) and the root is grasped with a hemostat (#) and removed. The area 
is closed with silk (F). 
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A great deal depends upon the judgment and experience of the operator. 
However, the safest approach is to open a window over the apex of the socket 
and visualize the floor of the antrum by gently lifting the membrane. Many 
times the root will be found close to the socket from which it originated, pro- 
vided no excessive manipulation followed the loss. A flat retractor should be 
placed between the membrane and the antral floor so as to prevent perforation. 





Fig. 15.—Some impacted third molars, showing the close proximity to the antrum. 


Some suitable instrument, such as a hemostat, or strong suction should then 
be used to remove the root. <A cotton pliers is a poor instrument for this pur- 
pose, as it will not maintain its grasp and may serve to propel the root into a 
more inaccessible position (Fig. 14). Excessive manipulation from below may 
result in perforation of the antral membrane with a definite loss of the root (Fig. 
7, D). It is dubious that success will ever be achieved with such methods as 
packing the antrum with iodoform and withdrawing it in the hope of engaging 
the fragment or flushing the antrum, which will only serve to displace the root 
into a more inaccessible position as well as increase the possibility of infection. 
The Caldwell-Lue operation is necessary in cases of long standing so that polys, 
hypertrophies, abscesses, and pus may also be removed. The site of entrance 
may be either in the canine fossa or over the premolars (Fig. 19). 


Maxillary Third Molars.—The impacted maxillary third molar is only a 
hairbreadth from the sinus and ean easily be displaced therein (Fig. 15). It 
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is located in the superior portion of the posterior wall of the maxilla and lies 
inferior to the infratemporal fossa. Proper x-ray visualization of these teeth 
prior to surgery would prevent many difficulties from arising during the opera- 
tion. For example, recognition of third molars with thin roots and dense sup- 
porting bone should suggest the surgical approach before difficulties are en- 
countered. On the other hand, most maxillary third molars are not difficult to 
remove but cases do occur in which portions of teeth, or the tooth itself, are dis- 
placed into the antrum (Figs. 16 and 17). Often this may happen in spite of 
early x-ray recognition of the problem and during a surgical approach. There- 
fore, it is conceivable that it may occur more frequently when all precautions 
are not taken to make a proper approach to the area. 
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the elevator” in the direction of the sinus propelled the tooth into the antrum. "(ee Figs. 17 

There are several complications which may arise as a result of the removal 
of impacted maxillary third molars. The tooth may be displaced upward and 
mesially into the antrum (Figs. 18 and 19), or posteriorly into the infra- 
temporal fossa. Even more frequently, the maxillary tuberosity is fractured 
with exposure of the antrum and the usual complications. The most common 
cause for these accidents is the vigorous application of the elevator in attempt- 
ing the removal of impacted third molars. It is more likely to oceur when the 
region is not properly exposed via the flap operation. 
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Should the maxillary tuberosity be fractured, it is usually best to remove 
the traumatized bone rather than to wait for it to slough and cause sinus compli- 
cations. However, there are instances in which this may be disregarded, 


Fig. 17. 





Fig. 18. 


Fig. 17.—The third molar shown in Fig. 16 is located within the antrum by the lateral 
head view 

Fig. 18.—The Water’s-position roentgenogram shows severe acute sinusitis caused by 
the tooth in the antrum. 


provided there is excellent soft tissue attachment of the parts. As an over-all 
comment on surgery in this region of the mouth, it may be said that it is easier to 
take the necessary precaution prior to the possible complications than to treat 
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such conditions. There is no more inaccessible area in the mouth in which to 


operate than the upper third molar region, particularly when a thin apex has 


been lost in dense bone. 
Fractures of the Maxilla and the Malar Bone (Figs. 20, 21, and 22).— 
These should be handled conservatively, particularly in the presence of severe 


Fig. 19.—Caldwell-Luc operation for the removal of a tooth in the antrum shown in 
Fig. 17. Incision is made over the canine fossa area (A) and a large flap is elevated. An 
opening is made through the wall of the maxilla (B) and is enlarged (C) to gain adequate 
exposure. Chronic pathology is removed and the tooth is located (D). Proper light and 
suction are vitally necessary to facilitate the removal (H#). The opening is closed with silk 
sutures (F'). In some cases, it is necessary to open a window beneath the inferior meatus 
in the nose, and to pack the antrum for a number of days, 
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comminution. Early entrance into the antrum should be avoided, as it may 
retard bony union of the fractured parts. In some instances this may be neces- 
sary.in order properly to reduce or proximate the floor of the orbit. When this 


Fig. 20.—Fracture of the maxilla and malar bone will cause accumulation of blood 
in the maxillary sinus. Water’s-position roentgenogram shows bilateral sinusitis as a result 
of such a fracture. 


Fig. 21. Fig. 22. 
Figs. 21 and 22.—Drawings showing a depressing malar fracture and a maxillary fracture 
on the same side. 
situation exists, the entire bueeal mucosa should be elevated rather than utilizing 
a semilunar incision. It may be impossible to close a fistula in such eases, since 
the area of damage is so large. The treatment of these cases is beyond the 
scope of this article, other than to emphasize the need for conservatism, 
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Closure of Oro-Antral Fitula.—The basic principle in the treatment of any 
accidental opening between the mouth and the antrum is prompt closure prior to 
the onset of acute sinusitis. However, when a chronically infected antrum is 
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The classic closure of a palatal or alveolar oro-antral opening is illustrated. 


Fig. 23. 
Necrotic tissue is removed from the area (B) and the palatal flap is outlined with its 
buccal counterpart (C). Both flaps must be loosened (D) so as to prevent tension on the 
suture line. The palatal tissue is moved over the opening and a portion of the mucosa is 
freshened so as to give a free-bleeding surface over which the buccal flap is placed (E£). 
The buccal flap is then overlapped and sutured to the underlying palatal flap (F). 


present, as in cases of long standing, then the infection must be cleared up prior 
to or during the closure. In some cases, a Caldwell-Luc operation is undertaken 
at the same time the oral opening is closed. The best time to close such fistulas is 
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immediately after the accident, when the root has been removed. It is important 
to stress the necessity of heavy antibiotic coverage whenever the antrum has 


been entered for any reason. 


Fig. 24. 





Fig. 25. 


Fig. 24.—Plastic closure of an oro-antral fistula, utilizing a cheek flap which is turned 
in underneath the buccal and palatal flaps. 

Fig. 25.—Final stage in the use of a cheek flap. The raw surface of the flap is 
placed beneath the buccal tissue, raw side up. This allows quicker healing because of its 
proximation to the other raw _ surfaces. Relaxing incisions are made on the palate and 
buccal flaps to relieve tension on the suture line. 


A chronic oro-antral fistula is a much more difficult problem to treat than 
one which is seen immediately after the initial accident. The location of the 
opening may vary from low on the alveolar ridge to a position high in the muco- 
bueeal fold. In all such eases, the antral pathology must be cleared up if the 
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closure is to be successful. In some instances it is advisable to do these proce- 
dures at the same time, rather than separately. All oro-antral openings are not 
closed suecessfully the first time they are operated on. This may be due to a 
variety of factors. In some instances the opening is so large that a two-stage 
operation should be planned. In others the patient may disregard instructions 
and damage the repair. Still others may break down because of recurrent antral 
infection. I am aware of one case, following maxillary and malar fracture, in 
which an oro-antral fistula was closed four times, including two Caldwell-Lue 
operations by competent rhinologists, with only partial success. A number of 
methods are available which may materially reduce the incidence of failures. 
Of these, the construction of an intraoral splint which covers the flap as well 
as the palatal operative defect is the simplest as well as the most effective. Tissue 
flaps may have to be taken from the palate, alveolus or even the cheek. Each 
ease is a law unto itself, yet the basic factors for success are the same in all. The 
antral pathology must be removed, the tract fistula excised, and a large viable 
flap placed over the opening. 

Postoperative Care of Oro-Antral Closure.—Denuded bone from the area 
in which a flap was taken may be covered with surgical cement or a splint in 
order to protect the clot and promote healing. If a splint is used, the patient 
is prevented from accidently traumatizing the area. Food irritation in the 
region is thus held at a minimum. Coughing or sneezing will have less effect 
on an area so protected, but the patient must be cautioned against these actions. 
The cooperation of the patient must be obtained by careful explanation. Peni- 
cillin or a broad-spectrum antibiotic should be used so as to cover the widest 
range of the bacterial infection. 

Conclusion 

The various causes of maxillary sinusitis are covered. Where tooth re- 

moval and its complications are the cause, some preventive measures are 


suggested. 


1931 Mott AvE. 




















ACUTE MAXILLITIS OF INFANCY 


A. D. Hrrcnuin, M.D.S., F.D.S.R.C.S., anp M. N. Nayvor, B.Sc., B.D.S, 
DUNDEE, SCOTLAND 


CUTE unilateral suppurative inflammation of the maxilla occurs occasionally 
in healthy, well-nourished infants and in spite of the infrequent occurrence, 
the clinical signs and symptoms are well recognized Nevertheless, there is by 
no means general agreement regarding the terms used to deseribe the condition. 
Review of the literature shows a reluctance to accept the term “osteomyelitis 
neonatorum” as an accurate description. The earliest reported case was that by 
Rees' in 1847 dealing with “Uncommon Forms of Abscess in Children.” In 1897 
Sir D’Arey Power? described one in an article entitled “Empyema of the Antrum 
in a Child Aged Eight Weeks,” while other observers have used the description 
“phlegmon of the orbit,’’* “suppuration of the maxillary sinus due to premature 
eruption of the teeth,’ and “maxillary orbital osteo-periostitis.”* According to 
Kelly,° Sechmieglow was the first to use the term “osteomyelitis of the superior 
maxilla,” the description most commonly used. Ledera’ referred to the condition 
as “fulminant sinus disease.” This variety of descriptions arises, to some extent, 
from uncertainty regarding the site of the primary lesion; nevertheless, wherever 
it may be, the whole maxilla of one side, with its contents, is soon involved and 
for this reason the term “acute maxillitis of infaney” is advanced. 


Anatomy 

Radiographic and anatomic study of the infant maxilla reveals its com- 
plexity and intimate relationship with nearby important structures. Above lies 
the orbit and lachrymal apparatus. The nasal cavity is located medially, and 
the developing antrum is a mere bud in the medial wall. Below is the oral 
‘avity covered with highly vascularized fibrous tissue and stratified squamous 
epithelium. Within the substance of the bone, virtually occupying its entirety, 
are the developing deciduous and permanent tooth germs, with a rich blood 
supply. It must be realized that, even at this stage, all the tooth germs except 
that of the third permanent molar are present, but only the deciduous and first 
permanent molar teeth may have begun to ealeify. The permanent germs are 
very much smaller than their ultimate size and at this stage are smaller than 
those of their deciduous predecessors (Fig. 1). The crown of a developing tooth 
ean inerease in size both mesiodistally and linguobuceally, ceasing only when 
enamel matrix formation is completed, uniting the cusps. The tooth germs of 
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the permanent dentition increase rapidly in size during the first year of life, 
and the smallness of the permanent tooth germs explains how seven permanent 
and five deciduous germs can be packed into the maxilla at birth. 


Fig. 1.—Sagittal section lateral to midline of a fetal head at term showing the tooth 
germs almost filling the premaxilla and the permanent first incisor germ smaller than that 
of its deciduous predecessor. P, First deciduous maxillary incisor; Q, first permanent maxillary 
osama At R, first deciduous mandibular incisor; S, first permanent mandibular incisor; T, 
mandible. 


Furthermore, it is important to note the close proximity of the boundaries 
of the maxilla at this age. The distance, for example, between the orbital floor 
and the palate is less than 10 mm. It is not surprising, therefore, that in acute 
infections of the infant maxilla the palate, tooth buds, and nasal passages may 
‘all be involved in the very early stages, although, according to Marx,® the 
lachrymal apparatus escapes. 
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Pathogenesis 
The early literature suggests that pneumococci and streptococci are the most 
common causative organisms, but Wilensky,? White,’° and Asherson™ have 
shown Staphylococcus aureus to be more common, and this was true in our 


cases. 

In the past there has been much discussion concerning the mode of ingress 
of the infecting organisms. Wilensky® considered that the infection was hema- 
togenously borne from near or distant parts of the body, as in osteomyelitis of 


the long bones. 

The majority of observers have attributed the site of ingress to the oral 
mucous membrane covering the palate and maxillary gum pads following a 
localized reduction of tissue resistance. This may arise as a result of trauma by 
foreeps or the attendant’s hand during delivery or as a result of injudicious 
mouth cleansing. It is extremely difficult to confirm these conceptions but, in 
view of the delicacy of the oral mucosa in the newborn and the rigidity of the 
maxilla, it must be agreed that such injuries may easily occur. 

It is of importance here to note that alveolar bone, that is, bone that has 
developed in association with erupting teeth, possesses a high inherent resistance 
to infection not shared by other bones. In later years, even when an alveolar 
abseess has occurred, rarely does an osteomyelitis ensue, but the nature of this 
resistanee of alveolar bone is not understood. The bone beneath the gum pads 
of the newborn infant has not developed with erupting teeth and therefore is 
not alveolar bone with this high resistance to invasion by organisms. 


Clinical Signs and Symptoms 

Acute maxillitis oceurs in well-nourished, apparently healthy infants usually 
in the first weeks of life. The child is usually restless and there may be only a 
slight rise in temperature. Sometimes, however, the child may be very ill with 
convulsions, vomiting, and high pyrexia. Swelling is usually first noticed in the 
region of the orbit with an associated edema of the lower lid. The eye is closed, 
while there may be conjunctivitis; due to these orbital symptoms, such cases are 
frequently seen first by ophthalmologic surgeons. 

Facial swelling then develops and usually begins to localize in the region 
of the inner ecanthus of the eye, eventually bursting or being incised when a 
discharging sinus forms. There is also a unilateral mucopurulent nasal dis- 
charge. The palate on the affected side is bright searlet in color, being sharply 
demareated by the median raphe from the pallid normal side. The oral mucosa 
over the involved maxilla is swollen both in the palate and over the gum pads 
extending into the bueeal suleus. Fluctuation may occur and the abscess may 
burst with sinus formation. According to Round,” the palatal swelling may 
oceur before the orbital swelling. In all eases, the acute stomatitis over the 
affected maxilla is a characteristic feature and its demarcation in the midline 
is almost pathognomonie. 

Diagnosis 

Diagnosis must be based entirely on clinical findings, for radiologic changes 

occur only late in the condition and, even then, are slight. Later there may be 
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some haziness of the bone texture shadows of the affected maxilla but, as the 
maxillary sinus is only a rudimentary bud, an opacity of its antral shadow will 


not be seen. 

Treatment and Sequelae.—Antibiotic therapy should be instituted immedi- 
ately without waiting for bacteriologic examination. This, however, should be 
made as soon as pus is available and the nature of the organisms and their 
antibiotie sensitivity determined, which may indicate the advisability of changing 
the antibiotic administered. 

Jacoby and Sagorin,’* Schenk,’ and Cohen’ have reported cases treated 
with penicillin and have shown that, in common with most other acute bacterial 
infections, the course and sequelae of the disease have become considerably 
modified since the introduction of chemotherapeutic agents and antibiotics. The 
condition, however, must still be regarded as very serious, and rigid adherence 
to the principles of surgical care is necessary. Rest, warmth, fluids, and ade- 
quate nutrition are as important as ever. Fluctuation is an indication for 
obtaining drainage by incision. 

Thoma’® recommends that, if fistulas are present, penicillin (500 to 1,000 
units per eubie centimeter) should be instilled until the acute phase has sub- 
sided. Furthermore, the removal of dead bone and tooth germs should be under- 
taken as clinical and radiographic findings indicate. However, any surgical 
interference should be as conservative as possible, for loss of bone and teeth often 
leads to marked deformity. Thoma also advises that all children who have 
undergone sequestrectomies should be placed in the hands of an orthodontic 
specialist. 

In preantibiotie days the mortality rate was high, although White’® stated 
it to be as low as 26 per cent. The sinuses continued to discharge for long 
periods, while sequestration of bone and partly formed teeth regularly occurred 
with consequent deformity of the face and deficient dentition of both the 
deciduous and permanent series. If death oceurred, it was usually a result 
of spread of infection to the brain and its coverings or generalized toxemia 
and septicemia. 

Since the widespread use of antibiotics, not enough cases have been reported 
to assess the mortality rate. There can be no doubt, however, that the course 
of the disease has been shortened and the deformity of the face and dentition 
considerably reduced. 

Case Reports 

Case 1.—I. McG., a male infant, was admitted to the hospital on June 23, 1949, be- 
cause he was not thriving and had a discharge from the left eye. 

The second of twins, he had been born at a private hospital on March 28, 1949, six to 
eight weeks prematurely, and had been immediately transferred to a Premature Baby Unit, 
where he was maintained until June 18, 1949, when he was discharged home. Toward the 
end of that period (June 3, 1949) he developed bronchopneumonia which was successfully 
treated with penicillin (20,000 units three times daily). 


After one week he was readmitted. 








— 
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Clinical examination: The child was small, very restless, and cried a great deal. 

The left side of the face was swollen, the skin was reddened, and there was a discharge 
from the region of the inner canthus of the left eye. There was also a fluctuant swelling of 
the upper left gum pad with a purulent discharge. There was no pyrexia. 

Treatment: Penicillin and sulfamezathine therapy was instituted immediately and, as 
the sinus continued to discharge freely, no operative procedures were undertaken. 

Radiographic examination: Radiographs taken on Aug. 4, 1949, revealed signs of a 
rarefied area of the premaxillary bone. 

Progress: By Aug. 4, 1949, the swelling had subsided and, the discharge having almost 
stopped, the patient was allowed to go home. On Aug. 11, 1949, the sinus had ceased to dis- 
charge and had closed. 

The child was examined at approximately monthly intervals for the next six months, 
during which time the eruption of the anterior deciduous teeth was observed. 

All teeth erupted at approximately the normal times. The left first deciduous 
maxillary incisor, however, was dark in color and had a mobile sequestrum over it. Plans 
were made to remove this, but the patient did not return. 

The child was next seen on March 8, 1956, when it was observed that apparently 
the dentition on the left side was unaffected. 


Case 2.—A. C., a male infant, was admitted to the hospital on May 31, 1950, when 
he was 21 days old, with a swelling of the left upper and lower eyelids and side of the face. 
The swelling had been present for one day. Previously the mother had had an abscess of 
the left breast, which had subsided a few days prior to the onset of the child’s symptoms. 





Fig. 2.—Case 2. A. C. at time of admission. 


Examination: The child was flushed and pyrexic, but well nourished. 

There was a swelling and discoloration of the left eyelids and side of the face, with a 
mucopurulent discharge from the left nostril (Fig. 2). 

The upper left gum pad was swollen and tense. The left half of the palate displayed 
a scarlet coloration, which was sharply limited at the midline. 

Treatment and progress: Systemic penicillin therapy was instituted immediately and 
the pyrexia began to subside. On the seventh day an abscess pointing at the root of the 
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nose was incised. On the twenty-second day the mother developed an abscess of the left 
breast and the child was then weaned. The intraoral swelling ruptured on the twenty- 
eighth day, with a discharge of pus giving a pure culture of Staphylococcus aureus, sensitive 
to penicillin. The developing left first deciduous maxillary molar was found to be loose and 
was removed. On the forty-second day a pure culture of Staphylococcus aureus was again 
obtained from the discharge, but the organisms were now insensitive to both sulfonamides 
and penicillin, though fully sensitive to streptomycin and Aureomycin. At this stage penicillin 
was discontinued and streptomycin therapy was instituted. On the sixty-fourth day the 
organisms were streptomycin resistant, whereupon the antibiotic was changed to Aureo- 
mycin, 

Discharge from the sinus at the root of the nose and the buccal sulcus continued 
with occasional temporary cessation associated with transient pyrexia until the nineteenth 
week, when it suddenly ceased. There was an immediate pyrexia and the temporal veins 
became prominent, with some hydrocephalus (Fig. 3). Lumbar puncture gave a frankly 
purulent cerebrospinal fluid which, on culture, demonstrated Staphylococcus aureus sensitive 
to Aureomycin but insensitive to penicillin and streptomycin. A needle inserted through the 
anterior fontanel to a depth of 1% inches allowed thick pus containing Staphylococcus aureus 


to be liberated. 


Fig. 3.—Case 2. A. C., nineteenth week after admission. Note subsidence of facial swelling 
and prominence of temporal veins. 


Despite continued treatment with antibiotics and sulfonamides, the child did not im- 
prove, and on Oct. 18, 1950, he was transferred to a neurosurgical unit. 

On the day after admission there, using local anesthesia, the neurosurgeon made a 
burr hole into the skull to the left of the midline in front of the anterior fontanel. Both 
the arachnoid and the pia bulged and, when incised, 10 c.c. of frank pus was aspirated. 
Polyantibiotic treatment was continued and daily Jumbar punctures and ventricular taps 


were carried out. However, no improvement occurred and the child died on Nov. 6, 1950. 
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Post mortem: An autopsy demonstrated that the meninges were congested. No 
purulent exudate was present in the cerebrospinal fluid. The surface convolutions of the 
brain were flattened and the sulci narrowed, indicating increased intracranial pressure. At 
the left frontal pole a pale yellow, discolored area displaying cystic softening represented 
the site of a cerebral abscess. It appeared somewhat collapsed and did not fill up when 
pressure was applied to the ventricular system. 

There were bulges in the floor of the third ventricle and also the corpus callosum, 
indicating a considerable degree of hydrocephalus. 

In the left side of the mouth, on the lateral aspect of the maxilla, a small sinus was 
present from which a yellowish necrotic spicule of bone projected. 

These findings demonstrated that there had been present a left frontal abscess, an 
internal hydrocephalus causing the increased intracranial pressure, and osteomyelitis of 
the left maxilla with a sinus discharging into the left maxillary buccal suleus. 


Case 3.—W. W., a male infant, was admitted to the hospital on Nov. 6, 1951, when 
2% weeks old, with a swelling of the right side of the face and palate. The swelling of 
the palate had been first noticed four days previously by his mother; since then the child 
had been off his food. 

The infant had been breast fed for the first few days of his life, but had been 
changed to artificial feeding because the mother had developed a sore nipple of the right 
breast. Unfortunately, no swab from the nipple was taken and submitted for bacterio- 
logic examination. 

Examination: ‘There was a diffuse, fluctuant swelling of the right maxillary region, the 
skin over it being inflamed and the right eye closed. A thick purulent discharge, from 
which, on culture, was demonstrated Staphylococcus aureus, emerged from the right nostril. 

A fluctuant swelling of the right palate and maxillary alveolus was present. 

Treatment and progress: Penicillin and sulfamezathine therapy was instituted im- 
mediately upon admission. Twelve days later, the swelling of the maxilla became sufficiently 
localized in the region of the inner canthus of the right eye to be incised and drained. The 
discharge continued for almost thirteen weeks, during which time the patient fed well and 
gained in weight normally. The child was discharged from the hospital on Feb. 18, 1952, 
and we had no opportunity to follow up the case until March 8, 1956, when it was observed 
that the right deciduous first incisor was missing and the first and second right deciduous 
maxillary molars were hypoplastic. The first molar was stained brown and tended to be 
conical in shape with irregular, atypical cusps and fissures. The second molar, however, 
was only lightly stained on the occlusal and distal surfaces and showed no morphologic 
defects. There was no evidence, clinically or radiographically, of any dental caries. 


Case 4.—T. K., a male infant aged 6 weeks, was admitted to the hospital on Feb. 20, 
1956, with a swelling of the left side of the face and orbital regions. 

Five days prior to admission, a swelling of the left cheek extending to the bridge of 
the nose had developed. Systemic penicillin was given immediately by the family doctor. 
After two days an abscess appeared to point in the lower left eyelid and the child was 
referred to the ophthalmic department, where a provisional diagnosis of acute osteomyelitis 
of the maxilla was made. The child was then admitted to the hospital in a general 
surgical ward, where breast feeding was continued. 

On careful inquiry, the mother admitted that she had suffered from a “sore” nipple 
of the left breast since the child’s birth. This had become worse since her discharge from 
the maternity ward. 

Clinical examination: The child was well nourished, flushed, and obviously unwell. 
There was a swelling of the left side of the face involving the orbit and eyelids. The left 
eye was closed and a little pus was discharging from the lower lid, while mucopurulent 
fluid discharged from the left nostril. 
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Intraorally there was a generalized inflammatory swelling of the left side of the 
palate and gum pad, and pus was discharging freely from a sinus in the buccal sulcus in 


the left maxillary molar region. 

Examination of the eyes showed no abnormal signs. 

Bacteriologic examination demonstrated the presence of a phosphatase-positive 
Staphylococcus aureus insensitive to penicillin and streptomycin. 

Treatment and progress: Systemic penicillin was administered until the bacteriologic 
sensitivity report was available, when the antibiotic was changed to Terramycin. The 
pyrexia which had developed since admission subsided almost immediately. 

Incision and drainage of the palatal swelling was contemplated, but was later 
decided to be unnecessary. 

Terramycin therapy was maintained for four weeks, by which time all signs and 
symptoms had resolved and the child was discharged from hospital. 

From birth, the child had been breast fed, until the second week after admission when 
a swab taken from the sore left breast nipple of the mother gave a culture containing 
Staphylococcus aureus. This was considered sufficient to justify weaning and afterward the 
mother developed an abscess of the left breast. 

The child was last seen on Dec. 29, 1956, at the age of about 1 year. He was found 
to be healthy and well developed. The mandibular and maxillary first and second deciduous 
incisors were fully erupted and appeared to be normally formed. The left maxillary first 
deciduous molar was partly erupted, showing yellowish discoloration and slight pitting of 
the enamel. 

The times of eruption of the deciduous incisor teeth observed by the mother were 
within the range of normal. The left maxillary deciduous molar, however, began to erupt 
when the patient was 9 months old. 

Radiographs showed all the left maxillary deciduous teeth to be present and in good 
position. 

Discussion 

Of the four cases reported in this article, one child died, one ease is recent, 
and it has been possible to follow up two of them—Cases 1 and 3—for seven and 
four years, respectively. It is interesting to note the residual effects of the 
disease after early treatment with antibioties. 

In Case 1, after seven years there is no dental or facial deformity whatso- 
ever. The maxillary mixed dentition presents, on the affected side, character- 
isties of the age of the child. The teeth and dental arches are well formed; there 
is no caries present and no teeth are missing. It would appear from the history, 
however, that the left first deciduous maxillary incisor, together with some bone, 
had been sequestrated sometime after the child’s discharge from the hospital. 

In Case 3, after four years there is no facial defect. However, the right 
first deciduous maxillary incisor is missing from the arch and the right deciduous 
maxillary molars show definite signs of defective enamel formation. These teeth 
are heavily pitted and are colored brown, but there is no evidence of caries. The 
reason for the loss of the incisor is unknown. 

In Case 4, the left first maxillary deciduous molar displays slight discolora- 
tion and surface pitting. Eruption began considerably earlier than was ex- 
pected. While the significance of this premature eruption is not understood, it 
is suggested that the increased blood supply to the area at the time of the in- 
fection might causé an acceleration of the tooth development. 
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Comment has been made on the reluctance to accept the term “acute osteo- 
myelitis neonatorum” as an adequate description of the condition. A study of 
the close anatomic relationship of the structures involved accounts for this 
hesitaney and emphasizes the difficulty in deciding upon the site of primary 
infection. In most accounts observers have been reluctant to ascribe to any 
particular structure the site of primary focus. Ledera,’ however, attempted to 
show, using post-mortem histologic sections, that the nasal passages may be the 
first involved. Asherson" states that antral and ethmoidal infections are caused 
by streptococeal organisms which, he considered, rules out acute nasal sinusitis 
as the primary lesion. Round’ observed that the intraoral swelling may occur 
before any facial symptoms. This being so, it would seem reasonable to postulate 
the site of invasion as the oral mucous membrane covering the maxillary bone. 

In three of the four eases reported in this article there is a definite history 
of an infected breast of the nursing mother prior to the first symptoms in the 
child. In one ease identical organisms were isolated from maternal and infant 
lesions, but no swabs were taken from the breasts in the other cases. Finding 
identical organisms from the maternal breast after the onset of the maxillitis in 
the child would, however, be no evidence in support of the theory that the child 
was infected from the mother’s breast, for the child might have infected the 
mother. 

In three eases the breast abscess and the maxillitis were on the same sides 
in mother and child. It can be readily appreciated that the act of vigorous 
sucking is sufficient to traumatize the infant’s maxillary mucous membrane, 
which is very thin with minimal keratinization. Continued sucking in the area 
of breached mucosa would undoubtedly massage the expressions of the breast in- 
to the traumatized area. Therefore, if any virulent organisms are present in the 
massaged breast fluids, an acute fulminating infection might readily arise in the 
mucous membrane covering the maxilla. Moreover, the massage of virulent 
staphylococci from the maternal nipple into the unbreached oral mucosa might 
cause a staphylococeal stomatitis which, owing to the posture of suckling, would 
be more likely to occur over the left maxilla from a left maternal breast lesion 
and vice versa. 

It is submitted that an important item in history taking in all obstetric cases 
relates to symptoms of breast lesions and any evidence of that nature would 
suggest the advisability of cultures being taken from the nipples to exclude 
pathogenic organisms. If these are found, weaning must be considered in view 
of the danger to the child. The sterilization of teats and other feeding utensils 
of infants is, of course, accepted as necessary on other grounds, but these must 
also be regarded as potential sources of infection in this condition. 

When an acute inflammatory lesion of the infant oral mucosa occurs, spread 
into the body of the maxillary bone may soon ensue and, in view of the com- 
paratively large volume they oceupy within the bone, it would be very difficult 
to imagine the developing tooth follicles remaining uninfected. So regularly 
are the dental follicles involved that it might be more appropriate to designate 
the condition “aeute dental folliculitis of the infant maxilla.” It is considered, 
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however, that this description is inadequate in view of the extensive nature of the 
lesion in the maxillary bone, and the term “acute maxillitis of infancy” is advo- 


eated. 
Summary 


Four eases of acute maxillitis of infancy are described. Of these, one pa- 
tient died, one case is recent, and two have been followed up for seven and four 
years, respectively. 

The etiology of the condition is discussed and evidence is advanced to sup- 
port the view that the primary lesion is in the oral mucosa and that the source 
of infection may be the maternal breast. As a preventive, bacteriologic investi- 
gation of the mothers’ nipples in obstetric cases with symptoms suggesting 
breast lesions is advocated. 

With antibiotic therapy, sequelae may be conspicuously absent, but seques- 
tration of bone and developing teeth may occur. The only sequel may be hypo- 
plasia of the maxillary teeth of the affected side, but antibiotic therapy is by 
no means infallible and may be instituted too late. 


The authors wish to thank Professors J. Craig and A. Patrick and Drs. M. J. Gibson, 
J. Grieve, and J. Thomson for permission to include mutual cases. 
We are particularly indebted to Professor R. Walmsley for the section shown in Fig. 1. 
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Periodontia 


REACTIVE TOOTH POSITIONING 
IRA FRANKLIN Ross, D.D.S.,* East OranGe, N. J. 


E ARE all tremendously impressed with the genetic master plan by 

which the various cellular components of the embryo and fetus become 
activated and earry out their respective predestined functions. We are im- 
pressed to such a great degree and are so demanding of this plan that we refuse 
to accept as normal even relatively slight deviations in morphology or physiol- 
ogy of any of the tissues. In considering the formation of the dental arch, 
for example, we anticipate that the teeth should erupt and position themselves 
perfectly within and upon the maxillary and mandibular ridges and should 
occlude with each other in a definite pattern. Of course, while anatomic 
perfection in such an ocelusal arrangement is rarely seen, we must admit that 
gress malocclusion and malalignment are also the exception rather than the 
rule, and that, in general, the orderly embryologic development of all the 
body tissues produces an extremely harmonious result. This preconceived 
organizing and controlling factor which develops structures and positions them 
also establishes mechanisms which maintain these structures in proper place 
and function during life. In examining the dental structures, we note that if 
single units are malposed, either through developmental aberrations or as a 
result of aequired factors, these units will frequently assume a more favorable 
position with the elimination of the disruptive influence. The term ‘‘reactive 
positioning’’ is proposed to describe this mechanism. It is felt that this type 
of tooth movement is as indigenous to inherent tooth position in the arch as 
are the vertical movement of teeth noted in continuous eruption and the 
mesial movement of the teeth throughout life, which has been called the ante- 
rior component of foree. 

In addition to that induced by orthodox orthodontic procedures, there 
are two types of tooth movement which may be associated with the therapeutic 
aspects of periodontal practice. The first is an active or exogenous type, 
produced by the use of adjuncts, such as rubber-dam elastics, stainless steel 
ligature, Hawley bite planes, and grass-line ligature. The second type is a 
reactive or endogenous one in which the tooth movement is a reaction to the 
removal of the local etiological factors, such as occlusal trauma, plunger cusp 
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mechanisms, and habits, and to the elimination of deleterious tissue responses 
to these diverse etiological factors as the formation of exuberant granulation 
tissue and heavy marginal fibrotic thickening. Of these two varieties of move- 
ment, the former (the active or exogenous one), has been widely described and 
utilized. Miller, Blass,? Sorrin,? Hirschfeld,‘ Hirschfeld and Jay,’ Shapiro,® 
Smith,’ Seopp and Bien,® Glickman,® Goldman, Schluger, and Fox,’® Simring,” 
Beube,’? Gratzinger,’* and others have shown many variations of fixed and 
removable appliances which, when properly used, may move either single teeth 
or groups of teeth into more favorable relationships with adjacent and oppos- 
ing teeth. However, as also has been pointed out, great care must be taken 
in the use of these adjuncts because of the frequent temporary and occasional 
permanent harmful results which may oceur, such as increased tooth mobility, 
open contacts between teeth, increased accumulation of ealeulus and food 
debris, and the introduction of destructive occlusal or incisal forees due to 
tooth tipping. 

The second type of tooth movement (the reactive one) has also been rec- 
ognized for quite some time, but it has been described to only a limited degree 
in many of the texts. Therefore, it is felt that increased emphasis should be 
placed on this response because of its importance in improving tooth alignment 
and esthetics and also because of the relative frequency with which reactive 
tooth positioning oceurs following periodontal therapy. In order to clarify 
the term ‘‘periodontal therapy’’ as used herein, the following boundaries are 
set forth. Periodontal therapy refers to scaling, complete occlusal equilibra- 
tion, subgingival curettage, diet analysis and correction, surgical elimination 
of all periodontal pockets which have not healed satisfactorily following con- 
servative therapy, and final polishing of the teeth. For the purposes of this 
article, neither orthodox orthodontic procedures nor the adjunctive means for 
tooth movement previously mentioned are included in this rationale. 

3efore we go into the evaluation of reactive changes in tooth position, a 
brief deseription of individual tooth malalignment will aid in orientation to 
the problem. Strang’ states that a malaligned tooth may occupy one of the 
following eight positions: labial or buceal, lingual, mesial, distal, rotational, 
infraclusion, supraclusion, and perverted axial inclination or tilted. 

In evaluating the patient presenting both malaligned teeth and periodontal 
disease, it may be seen that teeth occupying any of these positions may do so 
as a result of either developmental and/or acquired factors. 

The following classification is offered to clarify the various types of tooth 
malposition and is based on both etiological and spatial considerations. 


TyPEs OF TooTH MALALIGNMENT AND SPACING 
I, Developmental 
(A) Developmental deviation in tooth bud positioning resulting in: 

(1) Spacing between two or more teeth. This may be generalized throughout 
the mouth or localized to two teeth. When localized, it is frequently seen 
between the upper central incisors, 

(2) Labial, buceal, lingual, mesial, distal, infraclusal, or supraclusal positioning 
of one or more teeth (Fig. 1). 

(3) Rotational deviation of one tooth. 
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(B) Faulty eruptive pattern resulting in: 
(1) Cross-bite between maxillary and mandibular teeth (Fig. 2). 
(2) Linguoversion of a mandibular tooth where the buccal cusps are lingual 


to the palatal cusps of a maxillary premolar or molar. Mesiodistal crowd- 


ing may or may not be present in this relationship. 

Supraclusion of one tooth and infraclusion of its antagonist, due to unco- 
ordinated eruptive cycles of two opposing teeth. 

Labial, lingual, mesial, or distal position of a mandibular or maxillary tooth 
due to crowding. This frequently results from either the premature loss 
or the prolonged retention of a deciduous tooth, affecting the ultimate posi- 
tion of its suecedaneous counterpart. It also may result from insufficient 
room in the mandible or maxillae to accommodate the entire dentition. 


Fig. 1.—Patient aged 42 years. Note change in overbite and reactive positioning of 
maxillary right lateral incisor and maxillary left second molar. The wire seen around the 
upper anterior teeth in the second set of models is a stainless steel ligature retaining wire. 
This was not used during the pores nt of the tooth, but only after attainment of the final 
position. A and C, May 15, 1952; B and D, Nov. 25, 1952. 


II. Acquired 
(A) Loss and nonreplacement or tardy replacement of missing teeth resulting in: 

(1) Mesial or distal drifting of the teeth adjacent to the site of the missing 
tooth. 

(2) Extrusion of opposing teeth with possible mesial or distal shifting of the 
teeth adjacent to the extruded tooth. 

(3) Fanning of maxillary and/or mandibular anterior teeth due to loss of 
posterior teeth. 





728 O. S., O. M., & O. P. 
July, 1957 


(B) Habits. 
(1) Tensional clenching causing long, steep cuspal inclines, plunger cusps, and 
plunger ridges. This may produce spacing of the opposing teeth. 
(2) Oceupational and nonocecupational habits and habit neuroses, such as pen- 
cil-biting, thread-biting, fingernail-biting, and bobby-pin biting. These may 
produce labial, lingual, mesial, distal, or infraclusal positioning of the in- 


volved teeth. 


A, 


D. 

Fig. 2.—Patient aged 43 years. Note changes in cross-bite relationship of maxillary and 
mandibular right canines and reduction in anterior overbite following periodontal therapy. 
No orthodontic adjuncts were utilized to induce tooth movement in this or in any of the other 
cases presented in this article. A and C, Sept. 27, 1954; B and D, Dec. 13, 1955. 


A. 

Fig. 3.—Patient aged 44 years. Note reactive positioning as evidenced by closure of 
space between lower left lateral incisor and canine, and leveling of left occlusal plane. A, 
July 8, 1950; B, Nov. 15, 1951. 

(C) Tongue-thrusting in patients who have nonocclusion of the anterior teeth. This 
may produce spacing and mobility of these teeth, despite the fact that they have 
no contact with their opposing teeth in any mandibular excursion. 

(D) Migration as seen in periodontal disease (Fig. 3). 


(E) Pressure from a neoplasm, 
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From an examination of this classification, we see that both develop- 
mental and acquired factors are important in the malalignment of teeth. In 
the first group, developmental factors are primary in producing malpositioning 
and aequired factors, such as traumatic occlusion and pocket formation with 
its concomitant overabundance of proliferative granulation tissue, develop 
later and further contribute to the abnormal positioning of these teeth. With 
the exeeption of migration as seen in periodontal disease, the second group 
(that resulting from acquired factors) has the effects of dynamic occlusal 
relationships as a primary cause of deviation in tooth position and subsequent 
periodontal disturbance, while soft-tissue changes seem to follow as secondary 
considerations. This point is borne out by the tooth migration resulting from 
abnormal biting habits and by the various changes in position of the anterior 
and posterior teeth due to the loss and nonreplacement of missing teeth. How- 
ever, migration resulting from that branch of periodontal disease known as 
periodontosis seems to be primarily the result of degenerative alveolar bone 
and soft-tissue changes, with occlusal trauma either secondary or noncon- 
tributory to the movement of the teeth. 


Prognosis and Treatment 

Especially important in the anticipation of reactive positioning of mal- 
posed teeth is the necessity for having sufficient space in the arch for the mis- 
placed member and for the reduction of those cusps or ridges of the blocking 
teoth which prevent the misplaced member from assuming a more favorable 
position. In those instanees in which the mesiodistal space is inadequate, this 
oceasionally may be provided by the elimination of plunger cusps and ridges 
which have eaused spacing as well as displacement of the opposing teeth. 
Usually in these cases, however, the needed space must be gained by ortho- 
dontie means. However, there are many instances in which sufficient mesio- 
distal space does exist, but where opposing incisal and labial surfaces, or cusps 
and ridges, bar the entrance of the deviated tooth. These are the teeth with . 
which reactive positioning can be most frequently anticipated. This prin- 
ciple applies generally to the prognosis of malposed teeth; that is, reactive 
positioning is most likely in those areas where the blocking and/or moving 
mechanism is incisal, labial, cuspal, or marginal ridge anatomy, and where 
sufficient mesiodistal space exists for the blocked-out member to become reposi- 
tioned. In addition, rather than an all-or-none response to the removal of the 
disruptive forces, varying degrees of reactive positioning may be anticipated, 
depending upon the extent to which the primary and secondary etiological fac- 
tors of the malalignment can be eliminated. 

Miller’ has emphasized repeatedly the necessity for treating periodontal 
disease in three phases: (1) removal of etiological factors; (2) removal of 
the results of these etiological agents; and (3) maintenance of optimum tissue 
tone by proper home eare so that the periodontium will withstand the future 
‘ravages of periodontal disease. With complete therapy as outlined pre- 
viously, predicated upon these three cardinal principles, it is seen that teeth 
which are malaligned may be given an opportunity to assume a more favorable 
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position in the dental arch if sufficient space is present and if the blocking 
foree is removed. All patients with periodontal disease demonstrate varying 
degrees of gingival changes and occlusal disharmonies; therefore, compre- 
hensive therapy, of necessity, must include measures designed to correct all 


‘i 
Fig. 4.—Patient aged 23 years. Note change in appearance of anterior teeth and 


reactive positioning of maxillary and mandibular left molars following periodontal therapy. 
A, C, and E, Oct. 15, 1955; B, D, and F, July 24, 1956. 


aspects of etiology and pathology of periodontal disease and then to promote 
optimum periodontal health. Therefore, it is likewise necessary to institute 
complete therapy in patients who manifest tooth malpositioning as these same 
persons may also have all the other manifestations common to chronic perio- 
dontal disease. In addition, however, in those patients manifesting malalign- 
ment of teeth due either primarily or secondarily to occlusal trauma, additional 
emphasis must be placed on occlusal equilibration in order to induce reactive 
positioning of the malaligned teeth. Once it has been determined that suffi- 
cient mesiodistal space exists for the positioning and that sufficient tooth strue- 
ture will remain after removal of the blocking surfaces, the necessary steps can 
be taken to reduce effectively or eliminate the blocking forces. Specifically, if 
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the palatal eusps of a maxillary tooth are buceal to the buccal cusps of the 
opposing mandibular tooth, either one or both should be reduced sufficiently, 
if possible, to allow for clearance and subsequent movement of each tooth 


B. 


Fig. 5.—Patient aged 48 years. Note change in relationship between maxillary and mandi- 
bular left canines and first premolars. A, April 5, 1954; B, July 20, 1956. 


Fig. 6.—Patient aged 46 years. Note improvement in esthetics of maxillary anterior 
teeth and leveling of right occlusal plane following periodontal therapy. A and C, June 21, 
1955; B and D, July 30, 1956. 


(Fig. 4). If a eross-bite exists between a maxillary and a mandibular tooth, 
and if the blocking eusps or incisal edges are judiciously reshaped, these teeth 
also will be given an opportunity to become repositioned (Fig. 5). In addi- 
tion, when this type of malalignment exists between anterior teeth, beveling 
of the labio-incisal line angle of the mandibular tooth and the linguo-incisal 
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A. 


Fig. 7.—Patient aged 38 years. Note closure of contacts between maxillary left second 
premolar and first molar. In addition, despite the advanced alveolar bone loss seen originally, 
the beginning of bone deposition is noted around the apical third of the premolars. A, May 5, 
1954; B, July 4, 1955. 


B. 


Fig. 8.—Patient aged 45 years. Note closure of contact between mandibular left second 
premolar and first molar, and in lower anterior region. Additional bone deposition may be 
seen in those areas where contact closure has occurred. A, March 28, 1956; B, Sept. 7, 1956. 
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line angle of the maxillary tooth will further direct the reciprocal movement 
of the teeth following the sufficient reduction of their crown height. Another 
example is seen when a tooth which in supraclusion is reduced and reshaped 
to proper cuspal anatomy in order to allow its antagonist, which is in infra- 
clusion, to erupt into a more normal position (Fig. 6). As a final example, in 
eases where numerous open contacts are present with mobility of the adjacent 
teeth, complete reshaping of cuspal and ridge anatomy frequently will allow 
the teeth to approximate each other and permit reduction in tooth mobility 
to take place (Figs. 7 and 8). 


Treatment Considerations 


The following treatment considerations stand out as most significant in 
the anticipation of reactive positioning of any malaligned tooth. 


1. Occlusal trauma as either a primary or a secondary factor must 
have contributed to the tooth malpositioning. Pocket formation 
with its concomitant exuberant granulation tissue formation may 
also be a factor in promoting pathologie tooth migration. From 
the clinical viewpoint, however, it would seem that this mechanism 
oceurs far less frequently as a primary factor in producing tooth 
movement than does occlusal trauma alone or the combination of 
occlusal trauma and pocket formation. 

Sufficient mesiodistal space must exist to receive the malposed tooth. 
The blocking forces must be reduced or eliminated in order to allow 
for movement. 

Sufficient tooth structure must remain after the reshaping of the 
blocking foree. 

Routine periodontal therapy plus additional emphasis on occlusal 
equilibration must be utilized in order to realize maximum results. 
Varying degrees of reactive positioning are possible, rather than 
only an all-or-none response to the removal of the disruptive forces. 


Summary and Conclusions 


1. ‘‘Reactive positioning’’ refers to the inherent predisposition for mal- 
aligned teeth to assume a more favorable position within the dental arch, once 


the blocking forces are reduced or removed. 

2. A classification of tooth malalignment and spacing, based on etiological 
and spatial considerations, has been offered. 

3. Prognosis and treatment recommendations, excluding orthodontic ad- 
junets for malaligned teeth, were discussed. 

4. The degree to which reactive repositioning of malaligned teeth may be 
anticipated is dependent upon the following six considerations: 


(a) Occlusal trauma, as either a primary or a secondary factor, must 
have contributed to the tooth malpositioning. Pocket formation 
with its concomitant exuberant granulation tissue formation may 
also be a factor in promoting pathologic tooth migration. From 
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the clinical viewpoint, however, it would seem that this mecha- 
nism occurs far less frequently as a primary factor in producing 
tooth movement than does occlusal trauma alone or the combina- 
tion of occlusal trauma and pocket formation. 

Sufficient mesiodistal space must exist to receive the malposed 
tooth. 

The blocking forces must be reduced or eliminated in order to 
allow for movement. 

Sufficient tooth structure must remain after the reshaping of the 


blocking foree. 
Routine periodontal therapy plus additional emphasis on occlusal 
equilibration must be utilized in order to realize maximum results. 


Varying degrees of reactive positioning are possible, rather than 
only an all-or-none response to the removal of the disruptive forces. 


(Note: The dates on the models and roentgenograms seen in the photographs indi- 


cate only the dates on which the records were made. They do not indicate the minimum 


interval of time needed for the induction of reactive positioning for each specific case. 
In most eases, the time interval necessary for tooth movement was six months or less.) 
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Oral Medicine 


ORAL AMYLOID AS A COMPLICATION OF MYELOMATOSIS 
LesTER CAHN, D.D.S., F.D.S.R.C.S. (Ena.), New York, N. Y. 


Y INTEREST in primary amyloid infiltration in the mouth as a sign of 
myelomatosis was first aroused by the following ease. 


Case 1.—A 60-year-old woman presented herself with the complaints of an extremely 
sore mouth and tongue, rheumatism, and the loss of 16 pounds during the previous few 
months. She attributed the weight loss to her inability to eat. 

The tongue, at the time I first saw the patient, was not enlarged, but was studded 
with small garnet-colored nodules (Fig. 1). There were hyperkeratotic excrescences on the 
inside of her cheeks as well. Biopsies of one of the tongue nodules and of a buccal lesion 
proved them to be composed of amyloid (Fig. 2). 

No one suspected myelomatosis. I discussed the findings with the general surgical 
pathologist, who said that amyloid nodules and tumors occasionally were found in the 
nose and throat, and dismissed the problem as one of not too much interest. Nothing, of 
course, was done at this time for the patient. 

She then went to a diagnostic clinic because of increasing disability. At this time 
her hemoglobin was $.8 grams per 100 ¢.c. The red blood cells numbered 4,450,000 and 
the white blood cells numbered 12,250. The differential count showed no important 
changes. The sedimentation rate was 34 mm. per hour and the total serum protein was 
6.7 grams. 

Aside from the spine and hip joints, most of the other joints were involved in an 
arthritis-like process and there was considerable restriction of motion. 

A diagnosis of rheumatoid arthritis was made and for the subsequent three months 
the patient was given gold therapy. 

When next I saw her, she had re-entered our hospital, suffering from a fracture of 
the neck of the left femur. X-ray examination aroused some suspicion of possible 
myelomatosis, although there was no evidence of bone destruction in the region of the 
fracture. There were numerous areas of bone absorption in the neck of the right femur 
with much demineralization in both humeri and a fracture of the right sixth rib (Fig. 3). 
Spontaneous fracture of ribs is thought to be quite suggestive of myelomatosis. 

The tongue now was greatly enlarged and firm. The teeth had indented the borders, 
and many of the nodules measured 1 or 2 mm. in diameter (Fig. 4). There were likewise 
increased lumps in the buccal mucosa. 

Bence Jones protein was found in the urine, and a sternal puncture revealed 42 per 
cent myeloma cells. There was no hyperglobulinemia. 


The patient died shortly thereafter. 


Read before the American Academy of Oral Pathology, April 7, 1957, 
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One of the first complaints of this patient was a very sore mouth, which 
proved to be caused by amyloid deposits in the tongue and buccal mucosa. 
This possible sign of myelomatosis was ignored by both a competent patholo- 





be. 


Fig. 1.—The tongue at the time I first saw the patient. It was not enlarged, but was 
studded with small garnet-colored nodules. These nodules seem to be quite characteristic of 
primary amyloid infiltration. 





Fig. 2.—Section, stained with cresyl violet, showing amyloid. 


gist and a competent clinician. The latter diagnosed her trouble as rheuma- 
toid arthritis and, had she not fractured her hip, the correct diagnosis in all 
probability would not have been made while she was alive. 

















Fig. 3.—The humerus shows definite changes and the fractured rib is well shown. 





Fig, 4.—The tongue at the time of admittance to the hospital for treatment of the fractured 
hip. Compare this with Fig. 1 and note the great enlargement. The indentations of the 
teeth can be seen along the lateral margins and the nodules are much in evidence. 
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Since this case, we have had four more of myelomatosis with amyloid 
deposits in the tongue and buccal mucosa. I shall record just two typical ones. 


Case 2.—When this 68-year-old woman entered the hospital she had an enlarged 
tongue that was rigid and hard (Fig. 5). There were a few garnet-colored nodules on 
the dorsum. The lingual frenum was thickened and accounted largely for the limited 


motion of the tongue. In the buccal parieties there were several discrete and fairly large 


masses (Fig. 6). 


Fig. 5. 





Fig. 6. 


Fig. 5.—The tongue is large and hard. Note its limited motion. There are nodules 


present similar to those seen in Figs. 1 and 

Fig. 6.—A large amyloid tumor in the buccal parieties. 

The patient complained of progressive weakness over a long period of years, and at 
the time of admittance she was barely able to get around without help, There had been 
a gradual loss of weight, and during the past few years eating had been very difficult be- 
cause of her sore mouth. She claimed that she regurgitated her food because of a lump 


in her throat 
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On physical examination, her skin indicated marked weight loss. Her abdomen was 
listended, but the liver and spleen were not palpable. There was a 4 plus pitting edema 
of the extremities. The skin of the hands was thin and shiny and there was limited 
motion of the fingers, wrists, and elbows. There was no tenderness over the spine, al- 
though the patient complained of considerable pain in this region. 

The electrocardiogram suggested myocardial involvement and a possible old pos- 
terior wall infarction. 

There was 2 plus albumin, but no sugar or acetone in the urine. The Sulkowitch test 
was 2 plus. Bence Jones proteinuria was questionable. 

The hemoglobin was 11.8 grams. The blood count revealed 3,600,000 red blood cells 
and 4,800 white blood cells. The sedimentation rate was 40 mm. per hour. The total 
protein was 5.2 grams. 

Electrophoresis of the serum showed a very low gamma globulin with a high alpha-1 
elobulin. 

On sternal puncture, the marrow was found to be hypocellular with a moderate de- 
crease in megakaryocytes. There was, however, a generalized infiltration with sheets of 
plasma cells, many of which were bizarre and contained oddly shaped nuclei. 

Skeletal roentgenograms showed the skull, spinal column, pelvis, ribs, long bones, 
and upper and lower extremities to be markedly demineralized, particularly the spine, 
where some wedging of a number of vertebrae was seen. Discrete, destructive lesions 
were not demonstrable. 

A biopsy of the tongue disclosed extensive amyloid infiltration. 


This is another instance of amyloidosis with good evidence of myeloma- 
tosis based on the findings of the sternal puncture and the electrophoretic 
pattern of the serum. Bence Jones proteinuria was equivocal, but this test 
is often capricious and a number of attempts may have to be made before a 
positive result can be obtained. 

It is interesting to note the low total protein in this case, as well as in 
the others. This is a quite typical finding in instances of myeloma compli- 
cated by amyloid. 


Case 3.—The third case is that of a 46-year-old man whose history goes back two 
and one-half years to when he started to have pains in the hands, wrists, and shoulders, 
with limited motion of the joints. At this time a diagnosis of rheumatoid arthritis was 
made. Suecessively, he developed other symptoms, such as weakness, weight loss, ab- 
dominal distention and pain, flatulence, vomiting, and diarrhea. Ulcers developed in his 
mouth, and his tongue became enlarged. Gastrointestinal roentgenograms were taken and 
a diagnosis of sprue was made. 

The patient entered the hospital for further investigation. His tongue now was 
gross (Fig. 7). Nodules and ulcerous surfaces were present on the buccal mucosa (Fig. 8). 
A biopsy showed amyloid infiltration (Fig. 9). 

Because of our previous experience with oral amyloid as a complication of myeloma, 
the patient was examined for the latter disease and, although skeletal roentgenograms 
failed to disclose lytic lesions or other evidence of myelomatosis, the other tests con- 
clusively proved the presence of myeloma. 

The electrophoretic pattern of the serum pointed to an abnormal peak of the beta 
globulin fraction. A sternal puncture disclosed 30 per cent abnormal plasma cells, many 
being immature with double and quadruple nuclei. The urine showed Bence Jones protein. 

His symptoms of arthritis, intestinal complaints, and skin and oral lesions could 
now be explained rationally as being due to amyloid infiltration of the joint capsules, in- 
testinal wall, and subcutaneous and submucous tissues. 
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Our eases of amyloid disease of the mouth complicating myelomatosis 
had a number of salient characteristics in common. There were no frank 
bone lesions. There was no hyperglobulinemia and the total serum protein 
was not raised. Bence Jones proteinuria was usually present, and sternal 


puncture always showed myeloma cells. 


Fig. 7.—An enlarged amyloid tongue. Note its grossness and irregular lumping. 
Fig. 8.—Amyloid deposits in the buccal mucosa. There are some ulcerations of the lips. 


‘hese cases seem to corroborate Apitz’s’ theory that all instances of pri- 
mary amyloid are due to myelomatosis and that in those cases where examina- 
tions fail to disclose myelomatosis the latter will develop if the patient lives 
long enough. 

Amyloid was first described by Rokitansky' in 1840 as lardaceous disease 
because of the resemblance of the affected organs to bacon. 

In 1854, Virchow called this substance amyloid since it reacted when 
treated with iodine and then dilute sulfurie acid, like starch (amylon). 
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Askanazy, in 1904, was the first to associate amyloid with myeloma. Later 
Magnus-Levy® related amyloid to Bence Jones protein. He also believed that 
he myeloma cell produced amyloid as well as the other abnormal proteins 
‘ound in myelomatosis. 

There are two major types of amyloid—a primary variety, or paramyloid, 
ind a secondary amyloid. The two are quite different, both in staining proper- 
ies and in distribution. Secondary amyloid is found in the spleen, liver, 
‘lood vessels, and adrenals, while paramyloid infiltrates largely the meso- 
lermal tissues of the blood vessels, heart, gastrointestinal tract, skeletal 
nuseles, larynx, mouth, tongue, and synovia. This variety has a tendency 
to form nodules and discrete masses and the amyloid tumor, according to 
Snapper, is a characteristic of primary amyloid. 





Fig. 9.—A section of a buccal nodule stained with cresyl violet and showing amyloid infiltration. 


Secondary amyloid stains more readily with Congo red and metachromatic 
dyes than does paramyloid, showing a chemical difference between the two; 
also, the solubility of primary amyloid differs from that of secondary amyloid. 

The affinity of secondary amyloid for Congo red has produced a clinical 
test for this condition. When an aqueous solution of Congo red is injected 
intravenously, it disappears rapidly from the blood stream if secondary amy- 
loidosis is present. When 60 to 100 per cent of the dye disappears from the 
blood in a given time, usually one hour, there is strong evidence of the pres- 
ence of generalized secondary amyloidosis. This does not occur in the pres- 
ence of primary amyloid. Snapper has observed, however, that the local in- 
jection of Congo red into a circumscribed mass will stain the affected tissue 
red if it is composed of amyloid, and this test can be used instead of a biopsy. 
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Amyloid is thought to be a glycoprotein in which the carbohydrate ester, 
chondroitin sulfurie acid, has become attached to a protein. There are some 
who question this, but that a carbohydrate forms part of the substance is evi- 
denced by its positive staining with the periodie acid-Schiff (P.A.S.) method. 
Virchow? evidently was partially right when he thought that amyloid was a 
carbohydrate. 

The etiology of amyloid is vague. It can be produced experimentally in 
a number of ways in a susceptible animal, such as the mouse. Injections of 
sodium ecaseinate over a period of time will produce amyloid infiltration of 
the tissues. Feeding with sodium ecaseinate, or even cheese, will produce 
similar results. 

In man it is thought that some excessive stimulation of the antibody- 
forming mechanism (cells of the reticuloendothelial system) may result in 
amyloid formation, and this seems borne out by the fact that amyloid fre- 
quently develops in horses hyperimmunized with diphtheria toxin for the 
production of antitoxin. 

Smetana!’ brought forth some evidence that amyloid may be formed and 
deposited by cells of the reticuloendothelial system, which is rather in keep- 
ing with Magnus-Levy’s idea of the myeloma plasma cell manufacturing 
amyloid. 

Animals in whom amyloid has been induced through injections of toxins, 
bacteria, or protein showed at first a hyperglobulinemia, but as the amyloid 
beeame deposited in the tissues the hyperglobulinemia diminished. This same 
train of events seems to occur in human beings, for those patients who have 
myeloma and amyloid, as a rule, have no inerease in globulin; in fact, they 
usually exhibit a low globulin. 

Here again we have another oral sign of a systemic affection, for which 
the dentist may well be the first one consulted. 
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ORAL MANIFESTATIONS OF GENERALIZED SYSTEMIC AMYLOID 
DISEASE 


Hitpe H. TitutMan, D.M.D., West Roxsury, Mass. 


Introduction 

CASE of generalized systemic amyloid disease is reported to illustrate 

the oral findings and to emphasize the importance of lingual and gingival 
biopsies. 

Amyloid is a hyaline-like material which stains characteristically with 
the metachromatie dyes. Although its exact chemical composition is uncer- 
ain, it is known to contain protein fractions and a sulfate-bearing polysac- 
charide.t’ This material is deposited extracellularly, causing pressure atrophy 
of the surrounding tissue. The distribution of this amorphous substance is 
variable. Sometimes it is found in such parenchymatous tissues as the liver, 
kidneys, ete., and oeceasionally it affects mostly mesenchymal tissues, as for 
example the muscle and connective tissue of the heart and tongue, the walls 
of small blood vessels, the gastrointestinal tract, skin, and lymph nodes. 

The four varieties of this disease include the primary atypical form, see- 
ondary or typical amyloidosis, localized amyloid tumors, and that form of 
amyloid disease associated with multiple myeloma. The primary or atypical 
form is not common and oceurs in the absence of known preceding predispos- 
ing disease, usually in persons past the fifth decade. Amyloid deposits are 
found mostly in mesenchymal tissues. More often, however, the disease is 
present as a secondary process related to chronic tissue-destructive processes, 
such as tuberculosis, chronic osteomyelitis, and spinal cord injuries. This 
common or typical form affects such organs as the spleen, kidneys, liver, and 
adrenals. The amyloid substance is most prominent and is found first in the 
blood vessel walls of these parenchymatous tissues. Solitary amyloid tumors 
are uncommon; they also oceur without known predisposing cause and are 
generally present in the upper part of the respiratory tract, especially the 
larynx, tongue, pharynx, and thyroid. Amyloidosis occurs in about 7 per 
cent of the cases of multiple myeloma.? The distribution is similar to that 
found in the primary or atypical form. 

Etiology and Pathogenesis 

The causation and mechanism of formation of amyloidosis is not known. 
According to an old theory, it is formed when chondroitin-sulfurie acid, re- 
leased from the breakdown of cartilage or elastic tissue, combines with pro- 
tein.? Experimentally the use of chondrotin-sulfurie acid has not produced 
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the disease.2 In experimental animals amyloidosis occurred following re- 
peated injections of bacteria and sodium easeinate.* It was found in mice 
after excessive feedings of cheese and other proteins.’ In horses it was most 
effectively produced by hyperimmunization with tetanus toxin.* Some in- 
vestigators feel that the reticuloendothelial system contributes to the patho- 
genesis of amyloid disease.* Others think of it as an antigen-antibody precip- 
itate.t Several of the conditions in which amyloidosis occurs, as for example 
multiple myeloma, have an associated hyperglobulinemia. In conclusion, it 
might be said that the disease is related to a disturbance of protein metabolism. 


Grossly, tissues containing deposits of amyloid appear pale and enlarged, 
and have a rubbery consistency. Under the microscope this amorphous ma- 
terial is found deposited between parenchymatous cells, beneath endothelial 
cells of capillaries, and in the walls of small blood vessels. It is found in the 
musele and connective tissue of the tongue and in the papillary layer of the 
gingiva. Amyloid stains characteristically with such metachromatie dyes 
as methyl violet, gentian violet, Congo red, and a silver stain described by 


King.® 
Clinical Signs and Symptoms 


The clinical signs and symptoms are many and varied, depending upon 
the tissue or tissues affected and the extent of their involvement. Weight loss 
and weakness are very early symptoms. In about one-half of the reported 
cases of primary systemic amyloid disease, deposits were found in the muscle 
of the tongue, and a smooth, firm macroglossia was noted in one-third of these.® 
Extensive amyloid deposits present in the salivary glands caused dryness of 
the mouth. Of fifty-five patients with primary systemic amyloid disease re- 
viewed by Dahlin and associates,’ 50 per cent died of cardiae involvement. 
More than half of Dahlin’s cases showed amyloid deposits in the gastrointesti- 
nal tract. In three patients it was thought to have initiated the development 
of a gastric neoplasm. Severe gastrointestinal bleeding occurred in five of 
the reported cases. About one-third of the cases had pulmonary involvement. 
Twenty-five of the cases in this series had skin lesions and involvement of the 
skeletal muscle. In one-third of the reported cases, deposits of amyloid were 
seen in the liver, spleen, kidneys, and adrenals. The lymph nodes were af- 
feeted rarely. 

The clinical diagnosis of amyloid disease can be made by the use of the 
Congo red test and by tissue biopsies. The Congo red test is considered posi- 
tive when 90 per cent or more of the dye is absorbed.* In primary systemic 
amyloidosis, however, this test is often inconclusive and the diagnosis is made 
by histologic examination.’ The tissues most commonly studied are the liver, 
gingiva, tongue, skin, and lymph nodes. 

Gingival biopsy can be a useful diagnostie procedure, since it may demon- 
strate amyloid deposits in patients where the Congo red test and other tissue 
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examinations are inconclusive.® Selikoff and Robitzek’® found gingival biop- 
sies positive in 78 per cent of their cases. Though the gingival tissue may ap- 
pear normal grossly, microscopic examination will demonstrate perivascular 
deposits in the papillary layer of the gingiva.” 


Case Report 


A 59-year-old white male physician was hospitalized at the Boston Veterans Ad- 
ministration Hospital in May, 1953, because of epigastric and right upper quadrant dis- 
tress of several months’ duration. His liver was hard and enlarged, and a liver biopsy 
showed amyloid deposits. At this time the patient also had evidence of kidney disease 
as manifested by persistent albuminuria. The patient was discharged improved; he re- 


turned to work, taking vitamin B,, and crude liver at home. In November, 1953, he was 


Fig. 1.—High-power photomicrograph of kidney showing amyloid deposits in glomeruli. 


admitted to the West Roxbury Veterans Administration Hospital with a nonproductive 
cough and a localized effusion in the right chest. Because he had a strongly positive skin 
test for tuberculosis and a history of pleurisy with effusion in 1923, it was felt that the 
patient’s amyloidosis might be secondary to an active tuberculous process. Accordingly, 
ho was treated with streptomycin and INH. His tongue was markedly enlarged, red, and 
deeply furrowed. A tongue biopsy showed amyloid deposits in the connective tissue but 
not in the muscle fibers. The patient was discharged on Nov. 27, 1953. He continued to 
work while taking ACTH, but his condition deteriorated and in May, 1954, he returned 
to the hospital. At this time, although the heart was not enlarged, the heart sounds were 
found to be of poorer quality. Between May and July, 1954, the patient went home on 
a leave of absence four times; he continued to work and to take ACTH. On July 17, 1954, 
he returned to the hospital with an ischemic ulcer of the left lower leg. He was treated 
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with antibiotics, and the ACTH was discontinued. At this time he showed abnormal 
blood chemistries. The serum sodium fell to 123 mg., potassium was 6.3 mg., the N.P.N. 
rose, and he had an elevated alkaline phosphatase. On July 25, 1954, he began to lose 
ground rapidly. His hematocrit fell, he developed tarry stools and jaundice, and he be- 
came lethargic. He continued to bleed from the gastrointestinal tract, went into shock, 
and died on Aug. 5, 1954. The clinical diagnosis was generalized amyloidosis and gastro- 
intestinal hemorrhage due to esophageal varices. 


. 2.—High-power photomicrograph of liver showing massive amyloid deposits with almost 
complete loss of normal architecture. 


At autopsy, the body was emaciated and the abdomen moderately protuberant. The 
liver appeared well below the costal margin. Extensive amyloid deposits were found in 
the liver, heart, tongue, spleen, adrenals, and kidneys (Figs. 1 and 2). Minor deposition 
was found in the lymph nodes, bone marrow, intestine, and blood vessel walls. Other 
pathologic findings included extensive intestinal hemorrhage from esophageal erosions, 
massive atelectasis of the left lung with a left hydrothorax, and severe congestion and 


edema of the right lung. 
Discussion 


Primary systemic amyloidosis is a slowly progressive disease of unknown 
etiology which terminates fatally within two years of its onset. Although 
ACTH does not alter the course of the disease, it apparently proved useful 
in this case. The distribution of amyloid deposits in this patient was general- 
ized; both parenchymal and mesenchymal tissues were affected (Figs. 1, 2, 
and 3). This case was classified as primary amyloid disease, as no primary 
or associated disease was found. The patient was treated with streptomycin 





Fig. 3.—High-power photomicrograph of tongue biopsy showing focal amyloid deposits in the 
connective tissue with compression of the adjacent blood vessel. 


Fig. 4.—High-power photomicrograph of liver biopsy showing amyloid deposits be- 
tween - a of the sinusoids and the liver cells causing compression and atrophy of 
cords of liver cells, : 
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and INH because of a strongly positive tuberculin skin test and a previous 
history of pleurisy with effusion. A liver biopsy taken during his first ad- 
mission to the hospital to rule out malignaney demonstrated amyloid changes 
(Fig. 4). The later tongue biopsy confirmed the diagnosis of amyloid disease 
(Fig. 3). The patient had a marked macroglossia with amyloid in the con- 
nective tissue and not in the muscle fibers, where it is usually found. A gingi- 
val biopsy was not done in this case. 


Summary 


A case of primary systemic amyloidosis is reported and the disease entity 
is discussed. The oral findings, including changes in the tongue and gingiva, 
are described. The importance of lingual and gingival biopsies is stressed. 
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Oral Roentgenology 


ORIGIN OF REGISTRATION OF THE ARCHITECTURAL PATTERN, 
THE LAMINA DURA, AND THE ALVEOLAR CREST IN 
THE DENTAL RADIOGRAPH 


Henry M. Gotpman, D.M.D.,* J. S. Mitusap, B.S., D.D.S.,** anp 
Henry S. Brenan, B.S., M.S., D.D.S.,*** Boston, Mass. 


HE purpose of this investigation is twofold: (1) to ascertain any effective 

registration of an architectural pattern of the buccal and lingual alveolar 
plates on a dental radiograph and (Z) to determine the origin of registration 
of the lamina dura and the interdental alveolar crest. 


Materials and Methods 


This study was made on human mandibular and maxillary dried bone 
specimens. The first specimen, a right mandibular arch with the ramus pres- 
ent, contained teeth from the lateral incisor to the third molar, with only the 
central incisor missing. A right maxilla, with the zygomatic arch and hard 
palate present, contained teeth from the central incisor to the third molar. 
Heavy caleulus was present and the arches showed approximately 3.5 to 5.5 
mm. of crestal bone loss measured from the cervical line. 

Photographs and radiographs were made of the mandible before any sec- ~ 
tions were prepared. The right mandibular arch was divided into four blocks 
as follows: (1) euspid, lateral incisor, and bone from the central incisor 
space; (2) first premolar; (3) second premolar and first molar; (4) second 
molar, third molar, and ramus. 

The initial radiographs had shown the relationship of the roots of the 
teeth to the bone, so the block sections were made without too much difficulty. 
Sections were cut with a cranial autopsy saw; each block section was radio- 
graphed and photographed from the buceal, lingual, mesial, distal, occlusal, 
and apical surfaces. This procedure was carried out to determine the differ- 
ence in the radiographs taken from the buccal side and those taken from the 
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lingual side. The other radiographs were taken to reveal the relationship of 
the tooth to the cortical plates and also to the spongy portion of bone. These 
various views indicated the difference in thickness of the buccal and lingual 
plates and also revealed the difference in thickness of the cortical plates of 


the mandible and maxilla. 


Fig. 1.—Four photographs of a right hemisection of mandible. A, Intact specimen with 
ramus and external oblique ridge. Photographed from buccal view. B, Specimen with buccal 
plate removed. Photographed from buccal view. C, Intact specimen with ramus and external 
oblique ridge. Photographed from lingual view. D, Specimen with lingual plate removed. 
Photographed from lingual view. 


Each of the four block sections of the mandible was carried through a 
similar procedure, the only variation being in the block section of the second 
and third molars. The procedure for this section was as follows: (1) The 
ramus of mandible was removed; (2) the buceal alveolar plate was removed, 
exposing the buceal surfaces of the roots; (3) the block was then sectioned 
through the central fossae, retaining the lingual portion of the section; (4) 
a ground section, 3 mm. in thickness, was prepared by grinding from the 


lingual surface. 

The procedure for the other three block sections of the mandible was as 
follows: (1) The lingual alveolar plate was removed, exposing the lingual 
surfaces of the roots; (2) the teeth were sectioned through the central fossae, 
retaining the buccal surfaces of these sections; (3) a ground section measuring 
3 mm. in thickness was prepared, grinding from the buceal side. 
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Radiographs and photographs were taken before and after each of these 
procedures. 

Photographs and radiographs were made of the maxilla before and after 
the zygomatic arch and hard palate were removed. The maxilla was divided 
into the following groups: (1) central and lateral incisors; (2) cuspid and 
first premolar; (3) second premolar and first molar; (4) second molar and 
third molar. These sections were radiographed and photographed from the 
bueeal, lingual, mesial, distal, occlusal, and apical surfaces, disclosing the 
relationship of the tooth to the supporting bone. The procedure for all the 





Fig. 2.—Four radiographs of specimen illustrated in Fig. 1. A, Radiograph of intact 
specimen. B, Radiograph of specimen with lingual plate removed. C, Radiograph of speci- 
men with ramus and external oblique ridge removed. D, Radiograph of specimen with buccal 
plate removed. (Note the constant radiopacity of the lamina dura.) 


four block sections of the maxilla was the same, as follows: (1) removal of 
lingual alveolar plate; (2) removal of buceal alveolar plate; (3) sectioning 
through central fossae, retaining buccal surfaces of block section; and (4) 
grinding of section from buceal surface to thickness of approximately 3 mm. 
Radiographs and photographs were taken before and after each of the 
procedures. 

Another specimen, also a right maxilla, containing teeth from the lateral 
incisor to the third molar region, with heavy calculus and approximately 4.5 
to 5.5 mm of bone loss, was radiographed and photographed to determine 
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Fig. 3.—Seven photographs of a block section consisting of the right maxillary second 
and third molars. A, Intact specimen. Photographed from buccal view. 8B, Intact specimen. 
Photographed from lingual view. C, Section of specimen illustrating lingual plate removed. 
Photographed from lingual view. D, Section of specimen illustrating buccal plate removed. 
Photographed from buccal view. EE, Section of specimen sectioned through central fossa from 
lingual side. Photographed from lingual view. F, Section of specimen ground from buccal 
surface to 3 mm. thickness. Photographed from buccal view. G, Section of specimen ground 
from buccal surface to 3.mm. thickness. Photographed from lingual view, 
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whether a change could be detected on the radiograph when a portion of the 
suceal alveolar plate was missing from the roots of the first molar and also 
whether ealeulus could be detected on the buceal and lingual surfaces. 

A second mandibular specimen, a right hemisection with the ramus pres- 
nt, contained teeth from the cuspid to the third molar. There was approxi- 
nately 3.5 mm. of bone loss. Instead of being cut into block sections, the 














Fig. 4.—Five radiographs of specimen illustrated in Fig. 3. A, Radiograph of intact 
specimen. B, Radiograph of specimen with the lingual plate removed. C, Radiograph of 
specimen with the buccal plate removed. D, Radiograph of specimen sectioned through central 
fossa from lingual side. #, Radiograph of ground section 3 mm. in thickness. 
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teeth were retained in the arch and the procedure was as follows: (1) The 
lingual alveolar plate and internal oblique ridge were removed, exposing the 
lingual surfaces of the teeth; (2) the ramus and external oblique ridge were 
then removed; (3) the buccal alveolar plate was then removed, exposing the 
bueeal surfaces of the teeth. Radiographs and photographs were made before 
and after each of these procedures. 
Findings 

It was found in both the mandible and the maxilla that the removal of the 
bueeal and lingual alveolar plates had no effect on the trabecular pattern 
around the teeth as shown on the radiograph. 

Study of the radiographs of the mandible disclosed that only the density 
of the radiograph was affected when the buceal and lingual alveolar plates 
were removed. Changes of the following structures were seen on the radio- 
graphs when these plates were removed: (1) the inferior border of the man- 
dible indicated loss of radiodensity, (2) the mental foramen appeared darker, 
and (3) the internal and external oblique ridges were absent from the radio- 
graph when the buceal and lingual alveolar plates were removed. 

The removal of the maxillary buccal and lingual alveolar plates did not 
affect the density of the radiograph as much as did the removal of the man- 
dibular plates because of the thinner plates found in the maxilla, especially 
the buecal ones. Radiographs taken after the removal of the hard palate did 
not show the heavy white line which extended from the third molar region to 
the incisive region. The light line which showed the layer of bone enclosing 
the maxillary sinus was present on all the radiographs of the posterior seg- 
ments from the intact maxilla to the ground section measuring 3 mm. in thick- 
ness. 

The radiograph of the second maxilla used in the experiment, where 
the bueceal alveolar plate was missing from the mesiobuccal root of the first 
molar, did not reveal an apparent density change (Fig. 5). 

There was an immense amount of calculus on the buceal and lingual sur- 
face of the teeth in this section, as in all the sections, but the caleulus did not 
register on the radiograph. 

The block sections which were sectioned through the central fossae and 
through the ground sections of 3 mm. thickness displayed the same type of 
trabecular pattern on the radiographs as existed in the intact mandible. These 
findings were similar for the maxilla and for the mandible. 

There was no difference in density or change in the trabecular pattern, 
as was observed on the radiographs taken from the buceal or lingual surfaces 
of the same section. 

The removal of the buccal and lingual alveolar plates did not have any 
effect on the lamina dura, as shown on the radiographs. The periodontal mem- 
brane space remained the same before and after the removal of the bueeal and 
lingual alveolar plates. 
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It was found, when the block sections were radiographed from a bucco- 
ineual direction, that the lamina dura joins the buccal and lingual alveolar 
lates in the erestal regions. The joining of the buccal and lingual alveolar 
lates to the lamina dura is almost continuous around the tooth sockets of the 
wer anterior teeth except for a relatively small area around the apex. In 
1e posterior region of the mandible the joining of the lamina dura and the 
uceal and lingual alveolar plates usually takes place about the middle por- 
ion of the root of the tooth. In the maxillary anterior region the buccal 
lveolar plate was continuous with the lamina dura except for a small area 
round the apex, but the lingual alveolar plate seemed to join the lamina dura 


'B 


Fig. 5—One radiograph and one photograph of right maxillary hemisection with cortical 
plate missing on mesiobuccal root. A, Specimen of right maxillary hemisection with cortical 
plate missing on mesiobuccal root. Photographed from buccal view. B, Radiograph of right 
maxillary hemisection described in 


about the middle portion of the root. In the maxillary posterior region there 
was some variation, but generally the buccal alveolar plate joined the lamina 
dura close to the apex, whereas the lingual alveolar plate joined the lamina 
dura from the occlusal third to the middle section of the root, depending on 
the angulation of the root in its housing. 

It was found in all eases that the buccal and lingual alveolar plates were 
joined to the lamina dura in the erestal regions. There was no spongy bone 
present here, but spongy bone was present in a mesiodistal direction between 
the lamina dura of one tooth and the lamina dura of the adjacent tooth. 
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Discussion 


Grossly two types of bone may be distinguished in the mandible and in 
the maxilla. These are dense or compact bone (cortical plate), forming the 
vestibular and oral plates of the alveolar process, and the spongy or cancellous 
portion, which is the bone between the cortical plates and the alveolar bone 
proper. The alveolar bone proper (lamina dura or cribriform plate) consists 
of that portion of bone adjacent to the periodontal membrane lining the 
socket.1 The spongy and compact types of bone do not represent histolog- 
ically different types of osseous tissue. The spongy bone has a higher degree 
of porosity, with the bony matter being made up of the trabeculae (slender 
spicules and bars). Compact bone has some porosity, but the bony tissue is 
more densely packed and the channels are small.t The trabeculae in the 
spongy bone are joined to the alveolar bone proper and to‘the cortical plates. 
The trabeculae show a parallel horizontal arrangement which seems to be 
fairly consistent around the roots of the teeth. The radiographs of the 3 mm. 
block section and the teeth sectioned through the central fossae gave a trabec- 
ular pattern similar to the trabecular pattern of the radiographs of the intact 
jaw. This would indicate that the trabeculae are extending from the lingual 
alveolar plate to the buccal alveolar plate and are fairly consistent in shape 
through this thickness. 

Shanks and Kerley* have stated: ‘‘The reason the lamina dura is seen 
in a radiogram and ean be distinguished from the surrounding alveolus is that 
the bone of which it consists is denser and therefore more radiopaque than 
the surrounding structures.’’ This, we feel, is not the reason the alveolar bone 
proper (lamina dura) shows as a thin radiopaque line; we believe, rather, 
that it is due to the shape of the tooth socket. The tooth socket being oblong, 
the rays are not passing through just a single width of the alveolar bone 
proper, but through many times its width. 

This also explains why the inferior border of the mandible shows up as 
a radiopaque band. The outer cortical plate and the inner cortical plate join 
in a curvature so that the rays are passing through much more cortical bone 
at this curvature than at the middle of the tooth. The hard palate is an excel- 
lent example of the above described as it appears in a lateral film because the 
rays pass through the entire width of palate. 

The lingual alveolar plate and the buccal alveolar plate are usually much 
thicker in the mandible than in the maxilla. The buccal alveolar plate in the 
premolar and molar region of the mandible is usually the thickest. There is no 
spongy bone between the lingual alveolar plate and the buccal alveolar plate 
and the alveolar bone proper of the anterior teeth of the maxilla and man- 
dible.2 However, spongy bone is present in the interproximal regions of these 
teeth between the alveolar bone proper of one tooth and the alveolar bone 
proper of another. 
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The mandible and maxilla are similar to bone elsewhere in the skeleton, an 
<ehange going on all the time. Bone is laid down on the outer surfaces of 
.e cortical plates during growth. The new bone is laid down in the shape of 
reumferential lamellae, which are replaced by the Haversian bone. Not all 
e lamellae are replaced by the Haversian system, as ground lamellae are seen 
tween the Haversian systems. Spongy bone has the same lamellar structure 
it differs from compact bone in that there are no Haversian systems present 
id the spongy bone has a more irregular organization of its lamellae.* 

The findings show that the removal of the buccal alveolar plate and the 
ngual alveolar plate does not affect the trabecular pattern in the radiographs. 
he previous discussion on the cortical plates would indicate that they would 
it affect the trabeeular pattern on a radiograph. The compact bone is fairly 
ense and has very little architectural pattern. The lingual and buccal alveolar 
lates affect the density of the radiograph, depending on their thickness. The 
emoval of the lingual and buceal alveolar plates is noticed more in the ante- 
ior region of the mandible and maxilla, due to the fact that there is no spongy 

one between the alveolar bone proper and the cortical plates. The cortical 
lates are wider in the mandible than in the maxilla. 

When a radiolucent area is seen on a radiograph, the extent of the bueco- 
lingual area cannot be determined; nor can it be determined whether one or 
oth of the cortical plates are involved. This is true to a greater degree in 
the maxilla than in the mandible, because of the thinner cortical plates in the 


maxilla. A part of the cortical plate can be missing without any apparent 
change in the radiograph. The reason for this is that the trabecular pattern 
of the spongy bone masks the appearance of the radiograph. 


Summary 


It was found in both the mandible and the maxilla that the removal of 
the bueeal and lingual alveolar plates had no effect on the architectural 
trabecular pattern around the teeth as shown on a radiograph. 

It was noted in all sections that the buccal and lingual alveolar plates are 
eonneected with the lamina dura in the crestal regions. There is no spongy 
bone in this region from a buccolingual direction, but spongy bone is present 
mesiodistally from the lamina dura of one tooth to the lamina dura of the 
adjacent tooth. 

There was a loss of radiodensity when the buccal and lingual alveolar 
plates were removed. The exact amount of density change could not be deter- 
mined by observation: 

The lamina dura registration resulted from the presence of dense bone ex- 
tending the full bueeolingual width of the tooth. It is the quantity, not the 
character, of bone that determines the typical radiographic findings. This 
also holds true for the registration of the alveolar crest. 


Our thanks go to Mr. Arthur Bloom, who helped prepare the bone sections. 
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Oral Pathology 


A DEVELOPMENTAL ANOMALY OF THE MANDIBULAR SECOND 
AND THIRD PERMANENT MOLARS DUE TO INJURY 


H. J. J. Bhackwoop, M.B., B.Cu., B.D.S., Lonpon, ENGLAND 


ERTAIN histologic changes have been described in teeth which have sus- 

tained a single mechanical injury during their development.’ ** These 
changes occur along the incremental lines of growth and may be seen on 
microscopic examination of the tooth even many years after the initial in- 
jury. The changes may be marked simply by an abrupt reduction in the 
number of dentine tubules along an incremental line or by the formation of 
a layer of calcified collagenous matrix in which vascular channels and pulpal 
cell inclusions are found. The predentine zone present at the time of injury 
usually does not mature, but persists as a pale-staining layer separating the 
normal primary dentine from that produced subsequent to the injury. In 
these young teeth, return to a modified form of tubular dentine formation is 
usually seen, but in many eases the continued apposition of this type of den- 
tine may lead to complete obliteration of the pulp chamber. It has been rea- 
sonably assumed that the changes described are the result of a temporary in- 
terruption or even thrombosis.of the pulpal blood supply caused by the in- 
jury. The more specialized cells of the pulp, such as the odontoblasts, prob- 
ably suffer a greater degree of damage due to this temporary ischemia than 
do the connective tissue cells of the pulp. 

The case to be deseribed illustrates the effect of a single mechanical in- 
jury to the left side of the mandible in a boy aged 8 years, 5 months, from 
whom the mandibular second and third molars were extracted and submitted 
for histologic examination approximately seven years after the injury. 


Case Report 


A 15-year-old boy came to the hospital because of pain and swelling associated with 
the mandibular left first molar, This tooth was tender to percussion and bore a large 
amalgam filling en its occlusal surface. Radiographic examination revealed an area of 
rarefaction involving the apices of the lower first molar, but on both intra- and extraoral 
radiographs the pulp chamber appeared to be completely obliterated. In the same radio- 
graph (Fig. 1) it was also noticed that the mesial root of the adjacent second molar was 
absent and an “odontome-like” structure occupied the position of the third molar. 


From the Department of Pathology, Royal Dental Hospital of London School of Dental 
Surgery, University of London. 
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Subsequent interrogation of the patient revealed that at the age of 8 years, 5 months 
he had been involved in a traffic accident, as a result of which the left side of the man- 
dible had been “dislocated,” necessitating hospital treatment. There had been extensive 
bruising, but no actual laceration of the soft tissues of the cheek. 

Because of the periapical infection of the lower first molar, this tooth was extracted; 
later, surgical removal of the second and third molars was carried out under general 


anesthesia. Unfortunately, the first molar was not retained for histologic examination. 


Fig. 1.—Radiograph of the left side of the mandible showing an area of rarefaction 
surrounding the apices of the first molar, absence of the mesial root of the second molar, 
and abnormal formation of the third molar. 


Histologic Findings.—The second molar was submitted intact for histologic examina- 
tion but the third molar was received in fragments, which made reconstruction impossible. 
The crown of the second molar was perfectly formed but the mesial root was absent. 
The area of the missing root was covered by an intact layer of cementum, and no com- 
munication with the pulp chamber through this surface was discovered. 

A decalcified section of the second molar tooth showed a sharp line of demarcation 
where formation of the normal tubular dentine had been interrupted shortly after forma- 
tion of the crown was complete (Fig. 2). Higher magnification of this region (Fig. 3) 
showed a zone of calcified collagenous matrix containing well-formed vascular channels 
and lacunae, some of which contained cell nuclei while others appeared to be empty. This 
zone was bounded coronally by the pale-staining predentine zone of the original primary 
dentine, but on the pulpal aspect there was a return to tubular dentine formation. Part 
of the coronal pulp chamber was occluded by proliferation of this tubular dentine forming 
concentrically laminated deposits, but the number of tubules in proportion to the matrix 
was greatly reduced. 

The distal root of the second molar was well formed and on its surface a small out- 
growth of cellular cementum marked the point at which development had been interrupted 
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Fig. 2.—Interrupted dentine formation in the — molar. (Picrothionin stain, Magnifi- 
cation, <6. 
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Fig. 3.—Calcified matrix containing vascular channels and cell inclusions separated 
from the primary dentine by the pale-staining predentine zone. (Hematoxylin and eosin stain. 
Magnification, X110.) 





. Fig. 4.—The distal root of the second molar showing the line of interrupted dentine 
formation ending in a small outgrowth of cellular cementum on the surface of the root. 
(Picrothionin stain. Magnification, x40.) 

Fig. 5.—Arrested development of the mesial root of the second molar, the surface 
of which is covered by cellular cementum. (Picrothionin stain. Magnification, x40.) 
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Fig. 4). Growth of the anterior root, however, had ceased coincident with the injury 
d here the root surface was covered by a layer of cellular cementum (Fig. 5). 

The fragments of the third molar consisted mainly of normal tubular dentine, some 
eas of which had undergone resorption with repair by tissue resembling cellular ce- 
entum (Fig. 6). Other fragments showed active apposition of normal tubular dentine 
th remnants of odontoblasts on the growing surface, and some surfaces bore the scal- 


sped edge of the normal dentinoenamel junction. 


Fig. 6.—Fragment of dentine from the third molar showing apposition of calcified 
tissue resembling cementum to the resorbed surfaces with normal tubular dentine formation 
ibove. (Picrothionin stain. Magnification, x65.) 


-Comments 


Formation of the crown of the permanent mandibular second molar is 
estimated to be complete by the age of 7 to 8 years,* so that an injury to this 
tooth after the age of 8 years would affect only the development of the roots. 
In the second molar of the present case, a small portion of the root had al- 
ready formed before the injury occurred, as can be judged by the depth of the 
primary cementum between the amelocemental junction and the small pro- 
trusion of cellular cementum which marks the line of injury on the distal 
surface of the root (Fig. 4). This stage of development, therefore, corresponds 
accurately with the time of injury, that is, at the age of 8 years 5 months. 
It is reasonable to assume that the injury has also been responsible for the 
complete arrest of development of the mesial root, probably through dis- 
organization or even complete destruction of the cells of the epithelial sheath 
of Hertwig. 

The crown of the third molar is not completed until 12 to 16 years of 
age,* so that an injury to this tooth at 8 years 5 months could upset the de- 
velopment of the enamel as well as the future dentine formation of the roots. 
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Such an injury no doubt has accounted for the abnormal radiographic appear- 
anees of the third molar in this case but, unfortunately, more detailed ob- 
servations of the changes in this tooth have not been possible, due to the frag- 
mented nature of the specimen. 

The occlusion of the root canals of the first molar seen radiographically 
presumably has also resulted from the injury. Other cases of occlusion of the 
root canals following mechanical disturbance of the developing tooth have 
been reported on radiographic evidence by Herbert? and Smyth.° 

Since no laceration of the soft tissues or actual fracture of the mandible 
occurred in this case, it is presumed that the contusion and swelling of the soft 
tissues occasioned by the injury had in some way caused a temporary inter- 
ruption of the pulpal blood supply and thus resulted in the histologic changes 
deseribed in these teeth. Schour and Kronfeld’ have shown that extremely 
severe systemic disorders in the infant may cause temporary defective enamel 
and dentine formation of somewhat similar, though less severe, quality to the 
changes described in this case. These authors further suggested that such 
disorders might be responsible for possible odontoma formation. The radio- 
graphie appearance of the third molar in this case would add support to this 
view. 

Summary 

A 15-year-old boy sustained an injury to the left side of the mandible 
at the age of 8 years 5 months, which resulted in agenesis of the mesial root 
of the mandibular second molar and abnormal development of the third molar. 
The histologic changes within these teeth resulting from injury have been 
described. 

The author wishes to thank the Surgical Department of the Royal Dental Hospital 


of London for the clinical material, the Radiology and Photographic Departments for the 
reproduction of the radiographs, and Mrs. C. Beck for the preparation of the histologic 


material. 
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Endodontics 


A CLINICAL EVALUATION OF PRIMACAINE HYDROCHLORIDE 
IN THE PRACTICE OF ENDODONTOLOGY 


E. James Best, D.D.S.,* Cuicacgo, Itu., CLess W. Pack, D.D.S., OapEeNn, UTan, 
AND DENNIS SyNpbeER, D.D.S., Dayton, OHIO 


INCE vital pulp extirpation may be the most painful dental operation a 
S patient may experience, the choice of a local anesthetic becomes a most 
important phase in the treatment of diseased pulps. Whereas in other phases 
of dentistry the operator works in proximity of the pulp, in the practice of 
endodonties the dentist works directly in pulpal tissue. Since extensive in- 
vestigation has been conducted on the more common anesthetic agents and 
their mode of action is well known, the authors have confined their clinical 
investigation to one of the newest anesthetics, Primacaine hydrochloride, 1.5 
per cent, 1 :60,000, in the field of endodontology. 

Chemical Discussion 
The chemical name of Primacaine hydrochloride is 2’ diethylaminoethyl- 
2-butoxy-3-aminobenzoate-hydrochloride. Its structural formula is shown in 
Fig. 1. 
oO C.H, 
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Fig. 1. 


Fig. 1.—Structural formula of Primacaine hydrochloride. 
Fig. 2.—Structural formula of procaine hydrochloride. 


This new drug differs from local anesthetics of the butethamine and 
procaine types (Fig. 2) in that the amino group of the benzene ring is in the 
meta instead of the para position and a butoxy group is added to the 2 position 
of the ring, 


*Assistant Professor, Department of Endodontics, Loyola University, School of Dentistry. 


765 











BEST, PACK, AND SYNDER 0. S., O. M.. & O. P 
766 on, Fa July, 1957 


Clinical Discussion 


It has been established that the ideal properties of a local anesthetic should 
be (1) low toxicity, (2) rapid onset, (3) profound anesthesia, and (4) sufficient 


duration. 
A program of clinical testing was devised to evaluate Primacaine hydro- 


chloride, 1.5 per cent, 1:60,000, with respect to the above listed properties in 
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Fig. 3.—Toxic reactions to local anesthetics. 
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Fig. 4.—Time of onset of anesthesia after withdrawal of needle. 

















10 PRIMACAINE HYDROCHLORIDE IN ENDODONTOLOGY 767 


he practice of endodontology. Two hundred twenty-five cases were selected 
or this study with patients ranging in age from 9 years to 75 years. No 
ittempt was made to confine this investigation to any particular age group. 
‘he teeth selected for this study responded when tested with the vitalometer 
nd were classified as vital. 

A history was taken of each patient as to previous experiences with local 

nestheties. Of interest to us were the following toxic experiences: (1) 
sensation of faintness, (2) acceleration of heart-beat, and (3) pallor. Of the 
total number of patients used in this test, twenty-eight gave a history of having 
experienced one or more of these toxie reactions. In comparison, when the 
same group of patients received injections of Primacaine hydrochloride, only 
one patient experienced a slight sensation of faintness and this lasted for only 
i very short time. 

The onset of an anesthetic becomes an important consideration since the 
sooner the patient is anesthetized, the sooner endodontic procedures may be 
started. The time required for the injections was approximately thirty to sixty 
seconds. In determining the onset time, we ecaleulated when the needle had 
been withdrawn. The criterion used to determine proper depth of anesthesia 


225 
209 
200 = 
175 
150 
125 
100 

75 

50 

25 15 


‘ [| , 


Profound Fair Poor 


Fig. 5.—Depth of anesthesia with Primacaine hydrochloride. 














in the maxillary arch was the lack of response to a puncture of the attached 
buceal mucosa with-an explorer. In the mandibular arch the same criterion 
was used, plus special consideration given to the migration of anesthetic symp- 
toms to the midline of the lower lip. The onset time varied from a few seconds 
to four minutes, with the average being approximately thirty seconds. Of the 
injections given, 113 were mandibular and 112 were maxillary. Fig. 4 illus- 
trates the onset time, starting with the withdrawal of the needle, of the two 


types of injection. 
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As the graph in Fig. 4 demonstrates, sixty-five patients who received 
maxillary injections showed anesthetic symptoms at the time of the withdrawal 
of the needle. All patients in this classification were anesthetized within 
thirty seconds after the administration of the anesthetic. The graph further 
illustrates that those patients who received mandibular injections also re- 
sponded to the anesthetic rapidly. Approximately 108 patients were anes- 
thetized within two minutes; the average of this class was about forty-five 
seconds. 

To determine the depth of anesthesia obtained with Primacaine hydro- 
chloride, the following classification was used: 

1. Profound—Those patients who had no pain or discomfort from pulpal 

extirpation. 

Fair—Those patients who did experience a slight sensation of discomfort, 
but did not require another injection to complete the removal of the pulp. 
Poor—Those patients who required a second injection or pressure anes- 
thesia. 

Approximately 17 per cent of the patients injected stated that the area in- 
jeeted seemed more completely anesthetized than usual, and about 4 per cent 
stated that they usually required a second injection for most dental procedures. 

The duration of all local anesthetics is dependent upon the concentration 
of the vasoconstrictor incorporated in the solution. The average duration 
time was one and one-half hours for patients receiving maxillary injections and 
hetween two and two and one-half hours for patients receiving mandibular 
injections. 

Summary 


In our opinion, Primacaine hydrochloride, 1.5 per cent, 1:60,000 epineph- 
rine, has all the ideal requirements of a local anesthetic for use in endodontic 


practice, 











Research 


THE COMPATIBILITY OF VITALLIUM AND AUSTANIUM IN 
COMPLETELY BURIED IMPLANTS IN DOGS 


P. Putuipe Gross, D.D.S., F.1.C.D., F.I.C.A.,* PHILADELPHIA, PA., AND 
LIONEL Gop, B.A., D.D.S.,** CAMDEN, N. J. 


HE purpose of the following experiments was to investigate the compati- 

bility of three metals for surgical use—cast Vitallium, wrought Vitallium 
and Austanium (Fig. 1). Austanium is a trademark used by Austenal, Inc., 
‘or a titanium alloy of its selection. 


Experimental Procedure 


The dog was selected as the experimental animal. The animals were given 
a complete laboratory work-up pre- and postoperatively. The tests included 





Fig. 1 Wrought-Vitallium and Austanium plates and cast-Vitallium screws. 


complete blood count, hematocrit, bleeding and clotting time, urinalysis, and 
alkaline phosphatase. All tests were within normal limits. 

The experimental procedures included the insertion of one Austanium 
plate with four east-Vitallium serews in the body of the mandible; one Aus- 
tanium plate with two ecast-Vitallium serews in the body of the mandible; 


This research project was supported by Austenal, Inc., New York, New York. 

*Assistant Professor of Oral Surgery, Dental School, University of Pennsylvania; Assist- 
nt Professor in Oral Surgery, Graduate School of Medicine, University of Pennsylvania; 
Diplomate, American Board of Oral Surgery. 

_**Associate in Oral Pathology, Dental School and Graduate School of Medicine, Uni- 
ersity of Pennsylvania; Assistant Instructor in Oral Surgery, Graduate School of Medicine, 
niversity of Pennsylvania. 
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Fig. 2. 
Fig. 3 
Fig. 4 
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Fig. 2.—-Exposure of the cortical plate of bone (front leg). 
Fig. 3.—Plate placed over cortical layer of bone and four screws inserted into bone. 
Fig. 4.—Closure. 
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three Austanium plates each with four cast-Vitallium screws in the legs 
front); three wrought-Vitallium plates, each with four Austanium screws in 
the legs (front); one wrought-Vitallium plate with three Austanium screws 
ind one east-Vitallium serew in the front leg; one Austanium plate with two 
\ustanium serews in the legs (front) ; one wrought-Vitallium plate with four 
Austanium serews in the legs (hind); and two Austanium screws in the leg 
hind), making a total of eleven plates and forty-two screws. 

The surgical technique was, briefly, as follows: The dogs were anes- 
thetized with intravenous Nembutal. The operative site was properly pre- 
pared and draped. The cortical layer of bone was exposed (Fig. 2). Holes 
were drilled to aecept the screws. Burrs of smaller diameter than the screws 
were used to drill the holes to facilitate the insertion of the serews. The 
plates were placed over the cortical layer of bone and the screws were in- 
serted (Fig. 3). The periosteum was sutured over the screws and the plates, 
and the musele, fascia, and skin were coapted in layers (Fig. 4). 

This procedure was followed at all sites. 

The animals were kept under strict supervision and were permitted the 
freedom of the kennels. The animals were sacrificed over a period of from 


two months to seventeen months. 


Laboratory Procedure 


All material was fixed by unilateral perfusion of the common carotid 
artery of the anesthetized animal, using 10 per cent formalin as the perfusing 
solution. After dissection, the specimens selected were kept in 10 per cent 
formalin for further fixation. Further dissections were done in order to ex- 
pose the plates and serews (Figs. 5, 6, 7, and 8). 

Roentgenograms of the specimens showed close adaptation of the plates 
and serews (Figs. 9, 10, and 11). 

Prosectioning of the bones was done on a band saw. Individual slabs 
were cut in such a fashion as to include the tissue affected by each serew in 
any given block of material. 

The blocks were then cut on a micro-saw into slabs about 2 mm. thick. 
Care was taken to make one cut on each block through the center of the in- 
dentations left by the thread of the screws (Figs. 12 and 13). 

The gross and histologic studies were made without reference to the 
clinieal data. It was not known whether the sections were from areas con- 
taining Vitallium or Austanium or how long the implants were in position. 
Sinee no gross or histologie differences were noted between the metals or the 
length of time the metals were implanted, the findings are reported as a com- 
posite. 

Gross Study.— 

1. There were no signs of inflammatory reaction. 

2. After the retraction of the muscles and the fascia from the specimens, 


it was found that all the screws and the plates were covered with fibrous tissue 
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The periosteal covering was not appreciably thicker in the 


(Figs. 5 and 6). 
areas of the plates and the screws. Incision of the overlying periosteum was 


necessary to expose the plates and screws. 

3. The plates and the screws were shiny and apparently unchanged (Figs. 
7 and 8), 

4. The screws were not loose and all were removed with a screwdriver, 
turning the serews counterclockwise. In some instances, force was necessary 
to remove the screws. (This was found to be so for both metals. ) 

5. There was apparent perfect adaptation of fibrous tissue to the heads 
of the screws and the plates. The screws came away easily, with no visible 
tissue adhering to them. 

The tissues were decalcified in 5 per cent nitric acid, under continuous 
agitation in a Boerner shaker. This was followed by paraffin embedding and 
sectioning. Slides were stained with hematoxylin and eosin. 


Histopathologic Study.— 

1. Evidence of inflammatory reaction was so slight as to be negligible. 
There was no acute or chronic cellular or exudative response. Plasma cells 
or cells similar in appearance to plasma cells were seen, but it is possible that 
these were normal hematopoietic elements or even osteoblasts. 

2. The overlying periosteum was seen to surround the metal plate (bed) 
on beth the superior and the inferior surfaces. At the edges of the plate, in 
some sections, osteoclasts were seen (Fig. 14). The periosteum was normal in 
appearance, with almost no evidence of periosteal proliferation (Fig. 15). 

3. The bone showed no changes, either osteoblastic or osteoclastic, except 
those stated below. There was perfect adaptation of the screw to the bone 
without the interposition of a fibrous tissue lining between the bone and the 
serew. The bone showed an exact duplication of the serew outline (Fig. 16). 


Osteocytes near to and far from the screws were unchanged 
(Fig. 17). 

Some sections showed evidence of aseptic necrosis in the 
form of “bone dust” irregularly and very sparsely present in 
the areas of the screw path (between the screw and the 
bone). However, this was insignificant and was presumed to 
be caused by pressure necrosis at the time of insertion of the 
screw. 


4. No reaction was seen in the many areas where the threads and the 
apices of the screws pierced the Volkmann canals or the marrow spaces. The 
central marrow cavities were unaltered by the screws, blood vessels were un- 
affected, hematopoietic activity was normal, and the fatty tissue (for the 
most part) was not disturbed (Figs. 18 and 19). In some few sections there 
was evidence of a slight fibrotic change; this was the exception. 
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Fig. 15. 


Fig. 14.—Photomicrograph of the edge of the periosteum bordering the plate showing 
teoclasts. 
Fig. 15.—Photomicrograph of periosteum bordering the plate, showing no excessive 
fibrous proliferation 








GROSS AND GOLD S.,O0.M.,& OP 


July, 1957 


Fig. 17 
Fig. 16.—Photomicrograph (low-power) 
threads to the cancellous bone 


showing adaptation of the screw and the 
bone, 


screw 
without a lining of fibrous tissue between the 


screw and the 


- Fig. 17.—Photomicrograph 
screw path with no changes in the medullary spaces or the bone cells. 
the absence of fibrous tissuc between the screw and the bone. (Left side of photomicrograph 
is the screw space.) 


(medium-power) showing area of cancellous bone along the 


Also to be noted is 
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Fig. 18. 





Fig. 19. 


Fig. 18.—Photomicrograph (medium-power) showing normal marrow adjoining screws. 
Fig. 19 Photomicrograph (high-power) showing normal marrow adjoining screws. 
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Fig. 20. 


Fig. 21. 


Fig. 20.—Photomicrograph (low-power) of mandible, showing topography of screw and 
fibrous capsule. 

Fig. 21.—Photomicrograph (medium-power) of mandible, showing detail of fibrous cap- 
sule formed at screw end in the medullary cavity. 
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5. In the long bones, the screws abutted directly on or extended into the 
nain marrow cavity without the presence of a fibrous capsule barrier. In 
‘he mandible, however, a fibrous capsule outlined the screw at the point of 
ontaect and separated the screw from the medullary cavity (Figs. 20 and 21). 
6. In some instances the screw was seen to extend through the bone and 

uto the underlying muscle. Here a fibrous capsule was formed between the 
screw and the muscle at the point of contact, as shown in the roentgenogram 
10), where the serew apices pierced the inner cortex into the muscle 


2a). 


22.—Photomicrograph (medium-power) showing fibrous capsule present between the 
apex of the screw and muscle where the screw penetrated the inner cortex of bone. 


Summary 

This experiment was undertaken to test the compatibility of cast-Vital- 
lium, wrought-Vitallium, and Austanium serews and plates for surgical use 
in completely buried implants. 

Surgical, gross, and histologic observations were made in a series of dogs 
over a period of from two to seventeen months. 

It was found that cast- and wrought-Vitallium and Austanium plates and 
screws, combined or separate, were compatible with the soft tissues and the 
bone and did not eause any observable clinical or histologie injury. 

Several interesting histologic observations were made during the course 
of this experiment: 

1. There was no fibrous tissue barrier present in the long bones between 
the serew and the bone at any point of contact along the metal path, except 
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where the screws penetrated the inner cortex and the periosteum into the 


muscle tissue. 

2. The medullary cavity of the mandible apparently does not react in the 
same manner as that of the long bones to the insertion of screws. In the tis- 
sue slides studied, a fibrous capsule was present between the apex of the screw 
and the medullary space of the mandible. The significance of whether this is 
a chance or a constant finding has not yet been determined.’ 

The authors wish to express their appreciation to Mr. Gerard Keller and Miss Janet 
Synes for the histologic preparations and to Mr. Keller and Mr, Philip Cerniglia for the 


photographs. 





Professional News Items 


American Academy of Periodontology 


The annual meeting of the American Academy of Periodontology will be held at the 
Hotel Di Lido, Collins Ave. at Lincoln Rd., Miami Beach, Florida, Oct. 31 through Nov. 2, 
1957. 
This meeting is open to all members of the American Dental Association upon pay- 


nent of a modest registration fee. 
The latest advances in reseach and clinical study of periodontal involvements will 


emphasized. 
New York Institute of Clinical Oral Pathology, Inc. 

The next course in elinical oral pathology will be given from October, 1957, to Mav, 

The course will be held on two Wednesdays a month (sixteen sessions) 

It is approved by the State Education Department of the University 


Those interested in the course should communicate with the 
New York. 


1958, inelusive. 
from 7:50 to 10 P.M. 
if the State of New York. 
Executive Secretary, G. Roistacher, 101 East 79th St., New York 21, 


On Friday, Jan. 24, 1958, the New- York Institute of Clinical Oral Pathology, Inc. 
vill celebrate its twenty-fifth anniversary with an all-day educational meeting from 10 A.M. 
0 12:30 p.m. and from 2 to 5 P.M. at the New York Academy of Medicine Building, 2 East 


103rd St., New York, New York. 
Prominent educators will lecture on the relation of dental specialties to clinical oral 


pathology. 
The meeting will be open to the medical, dental, and allied professions, 


International Dental Congress in Rome 


The Fédération Dentaire Internationale is composed of approximately fifty national 
Members of the American Dental Association have the privilege of 


dental associations. 
This membership carries with it a sub- 


becoming supporting members of the Fédération. 
scription to the quarterly International Dental Journal and the F. D. I. News Letter. 
This year the Fédération is sponsoring the International Dental Congress in Rome, 


September 7 to 14. Exelusive reports of the Congress will be published in the Internationa! 


Dental Journal. 
For information and membership application forms, contact Dr. O. H. Moen, United 


States National Treasurer for the F. D. I., 6 Main St., Watertown, Wisconsin. 


Deutsche Gesellschaft fiir Zahn-, Mund- und Kieferheilkunde 


The society held its eighty-fifth annual meeting on June 15 and 16, 1957, in Diisseldorf, 


Germany. 
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The main subject was “Immediate Denture Prosthesis,” which the members of the Society 
decided was of greatest importance from the cosmetic, functional, and psychologic points 
of view. The subject was discussed from all possible angles by specialists in Prosthetics, 
histology, and oral surgery. 

In addition, on June 17 the German Society of Dental Prosthesis held a round-table 


discussion on methods of impressions and materials used to construct dentures. 


Facial and Surgical Prosthetics Summer School 


The Sterling-Rock Falls Prosthetic and Rehabilitation Center, a research and treatment 
foundation for patient care and for the education and training of dentists in the prosthetic 
replacement of missing parts of the anatomy, is offering a two-week summer school program, 
a concentrated course in facial and surgical prosthetics, Aug. 12 to 24, 1957. Prosthetic 
restoration of ears, noses, and parts of the face using both flexible and hard prostheses, 
surgical implants, and intraoral appliances to rehabilitate the handicapped will be thoroughly 
covered by movies, slides, lectures, and demonstrations. The course is free to all foreign 
students, 

Air-conditioned motels have been reserved, and golf, boating, fishing, swimming, and 
diving lessons, as well as other entertainment, will make it an ideal school vacation for 


doctors and their families. Classes will be held forenoons and evenings, leaving the afternoons 
free for family recreation. 
Additional information and reservations can be obtained by writing A. C. Fonder, D.D.S., 


303 W. 2nd St., Rock Falls, Illinois. 


Beth Israel Hospital 


The Dental Department of Beth Israel Hospital, Boston, Massachusetts, announces a 


postgraduate course in periodontia to be given in the fall of 1957, by Henry M. Goldman, 


D.M.D. and Bernard Chaikin, D.M.D. 

This is a two-week seminar, scheduled for October 7 to October 18. The objective is 
to present to the practitioner all of the techniques employed in periodontal therapy as well 
as theoretical background. It will include etiology, diagnosis, and treatment of various dis- 
eases of the supporting tissues of the teeth. Periodontal pocket therapy, as well as an over-all 
will be stressed. Local environmental factors and systemic 


mouth rehabilitation program, 
The material will be presented by lectures, 


influences in periodontal therapy will be discussed. 
The tuition fee is $350.00. 


demonstrations, and clinics. 
Director of Publie Relations and Education, Beth 


For further information, write to 
Israel Hospital, 330 Brookline Ave., Boston 15, Massachusetts. 


Harvard School of Dental Medicine 


A postgraduate course in orthodontics for the general practitioner will be offered Sept. 
9 through 14, 1957, under the direction of Melvin I. Cohen, D.M.D., Lennard T. Swanson, 


D.M-D., and Julian M. Rothblatt, D.M.D. There will be a tuition fee of $125.00 and a 


registration fee of $5.00. 
For application form, write to Harvard School of Dental Medicine, Courses for Grad- 


uates, 25 Shattuck St., Boston 15, Massachusetts. 


University of Mississippi 
The University of Mississippi Center for Continuation Study announces a conference on 
oral diagnosis, roentgenology, and treatment planning which will be held Aug. 21 and 22, 
1957. 
The staff of clinicians will include the following: Dr. W. R. Alstadt, President-Elect, 
American Dental Association, Little Rock, Arkansas; Dr. Lee Roy Main, Dean of the School 
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f Dentistry, St. Louis University, St. Louis, Missouri; Dr. Beryl Ritchey, Colorado Springs, 

olorado; and Dr. Hamilton B. G. Robinson, Associate Dean of the School of Dentistry, Ohio 

state University, Columbus, Ohio. 

Subjects will inelude the following: “How Dental Needs Are Determined: A Demon- 

ration of Simple and Complex Cases,” “Roentgenology,” “Use of Radiography—aA Discussion 
Films,” and “Diagnosis of Soft Tissue Lesions Resulting From Systemic Conditions.” 


New York University College of Dentistry 


A forty-hour postgraduate course in the principles and practice of endodontics will be- 
in Wednesday, Oct. 23, 1957. The class will meet Wednesdays and Fridays, 9 A.M. to 1 P.M., 


or five weeks. The principal objective will be to teach practical methods of treating pulp- 


uvolved teeth in order to maintain them in a healthful, functioning condition. 

Dr. Morris B. Auerbach, Associate Professor and Chairman of the Department of Endo- 
lontics, and members of the Endodontics Department will teach the course. 

Tuition, $200.00. Instruments, $65.00 (approximately ). 

Further information and application forms may be secured by writing Director, Post- 
sraduate Division, New York University College of Dentistry, 209 East 23rd St., New York 


10, New York. 


University of Texas Dental Branch 


A four-day course in endodonties will be given Aug. 14 to 17, 1957, under the direc- 
tion of Dr. Martin Cattoni, Professor of Endodonties. Dr, F. D. Ostrander, Professor of 
Dentistry, University of Michigan School of Dentistry, will be visiting lecturer and Dr. 
Frank B. Trice, Assistant Professor of Endodonties, University of Texas Dental Branch, 
will participate in the course, which is designed to acquaint the general practitioner with 
the fundamental principles and practice of endodontics. Questions covering the funda- 
and any endodontic problem which the participant wishes to 
the staff in round-table discussion. Attendance will be lim- 
fee is $150.00, of which $50.00 must accompany the application. 


mental parts of the course 
present will be covered by 
ited to twenty. The tuition 
\pplications must be made before July 15, 1957. 

A three-day postgraduate course entitled “Oral Surgery for the General Practitioner” 
will be given Sept. 25, 26, and 27, 1957. The course will cover the various aspects of exodontia 
The basic principles involved in the management of surgical problems will 


and oral surgery. 
Anesthesia and antibiotics will also 


be reviewed in lectures, seminars, and demonstrations. 
he discussed. The teaching faculty will include Dr. Edward C. Hinds, Bertner Professor of 
Surgery; Dr. James E. Armstrong, Associate Professor of Surgery; Dr. Oscar E. Ranfranz, 
Clinical Professor; Dr. Hutton A. Shearer, Clinical Associate Professor; and Dr. Wayne H. 


Speer, Clinical Associate Professor. The tuition fee is $75.00, of which $50.00 must accompany 


the application. Applications should be made by Sept. 9, 1957. 
Applications for both courses may be made to Dr. Sumter Arnim, Director, Postgraduate 


School of Dentistry, University of Texas Dental Branch, P. O. Box 20068, Houston 25, 


Texas. 


Tufts University School of Dental Medicine 
The following postgraduate course is announced: 
DPG. 102. Clinical Endodontics. 
Nov. 8, 15, 22, Dec. 6, 13, 20, 1957 (9 A.M. to 5 P.M.). Tuition, $150.00. 
Class limited to twelve. Dr. Arthur H. Pearson, Head of Department of 
Endodonties, and Staff. 
For further information and application, write to Director of Graduate and Post- 
graduate Studies, Tufts University School of Dental Medicine, 136 Harrison Ave., Boston, 


Massachusetts. 
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Reviews of New Books 


Synopsis of Pathology. By W. A. D. Anderson, M.A., M.D., F.A.C.P., F.C.A.P. 
Fourth edition. St. Louis, The C. V. Mosby Company, 1957. 328 illus- 


trations, 12 color plates, 829 pages. Price, $8.75. 

The popularity of this text is evidenced by the publication of this fourth 
The objective of this latter volume is to present a concise and com- 
prehensive treatise on pathology. This book accomplishes its aims. Changes 
in the text are confined to the presentation of new concepts. The format of 
the book remains the same. This reviewer believes that the text serves ad- 


mirably, especially for the dentist. 
IT. M. G. 


edition. 





Abstracts 
of Current Literature 


ANESTHESIOLOGY 


The Treatment of Unexpected Cardiac Arrest by External Electric Stimulation of the 
Heart. P. M. Zoll, A. J. Linenthal, L. R. Norman, M. H. Paul, and W. Gibson. New 
England J. Med, 254: 541, September, 1956. 


Kight successful cases of cardiae resuscitation from unexpected arrest by electric 
stimulation are reported. Seven of the cases occurred during surgery; five of the patients 
ecovered completely. 

This technique cannot terminate ventricular fibrillation or stimulate effective beats 
n the severe anoxia heart. Routine registration of the electric activity of the heart in all 
patients under anesthesia is recommended as a practical monitoring device to signal cessa- 
tion of the heartbeat in order to obviate crucial delay. 

“ae 


ORAL SURGERY 


Management of Fractures and Soft-Tissue Injuries About the Face. J. B. Erich. Arch. 


Otolaryng. 65: 20, January, 1957. 


Soft-tissue injuries of the face should receive attention as soon as possible after the 
accident. The early treatment of injuries to the bony structures of the face is never 
urgent, as is the eare of the soft tissues. 

Hydrogen peroxide is used for the removal of debris and coagulated blood from 
acerated wounds, leaving clean tissue for suturing. Bleeding should be completely con- 
trolled by ligation of all oozing vessels before suturing to prevent hematoma. Small 
sutures of fine material, such as silk, are preferred over heavy sutures which include large 
amounts of tissue. 

When Stensen’s duct is cut, a Penrose drain is inserted from the oral cavity into the 
acerated cheek and the external wound is tightly sutured. The normal flow of saliva 
follows the Penrose drain into the mouth and when the drain is removed there is normal 
funetion. 

Careful preoperative planning is essential in the treatment of fractures of the facial 
jones. Fractures of the malar bone may be divided into (1) uncomminuted fractures less 
than one week old, (2) those from one to five weeks old, (3) comminuted fractures up to 
five weeks old, and (4) those more than five weeks old. 

[If fractures involve the maxilla, a factor of prime importance is the occlusion of 
the teeth. The application of arch bars to the teeth present is recommended. 

ft. J. G. 
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ORAL PATHOLOGY 


Mixed Tumors of the Salivary Glands. G. O. Bain, K. P. Kowalewski, and J. W. Mag- 
greger. Acta gastro-enterol. belg. 19: 70, February, 1956. 


In a series of 271 salivary gland tumors which were surgically removed and examined, 
The parotid gland was found to be the most com- 


218 were diagnosed as mixed tumors. 
The patient usually applied 


mon site and women were affected more trequently than men. 
for treatment and was operated upon between one and five years after the tumor’s pres- 


ence became evident to the patient. The patient’s usual complaint was a firm, painless, 


nontender swelling at the angle of the jaw. 

Fourteen per cent of the series were recurrent tumors; nine recurred within five 
years after first surgery and eight recurred more than ten years later. 

The gross pathology shows that the mixed tumor becomes increasingly lobulated as 
it enlarges, in most cases retaining a single capsule. 

Recurrence may be explained by multiple early microscopic tumors scattered through- 
out the gland. 


Complete surgical removal is the treatment of choice for mixed tumors. 
as 8, G; 


Juvenile Melanoma of the Tongue. J. Jernstrom and G. E. Aponte. Am. J. Clin. Path. 
26: 1541, November, 1956. 


A tumor on the lateral margin of the tongue of a 7-year-old white girl is described. 


The tumor measured 1 em. in its greatest dimension. There was no regional lymphad- 
enopathy or parabasal induration. 


logie diagnosis of juvenile melanoma was made. 


An excision biopsy procedure was done and the patho- 


Pigmentation of the oral mucosal membranes is discussed in relation to juvenile 


melanoma. 
7, 2. &: 





Operative Oral Surgery 


THE SURGICAL CORRECTION OF MANDIBULAR PROGNATHISM 
AND RETROGNATHIA WITH CONSIDERATION 
OF GENIOPLASTY 


RicHARD TRAUNER, M.D., Graz, AusTRIA, AND Hugo OBweceser, M.D., 
ZURICH, SWITZERLAND 


PART Il OPERATING METHODS FOR MICROGENIA AND DISTOCLUSION 


RicHARD TRAUNER, M.D. 


A. Microgenia 


¥ CASES of lower jaw retrusion, a distinction must be made between the 
frequent slight anomaly of distoclusion and the rarely observed microgenia. 


llere the mandible is extremely underdeveloped because of disease in child- 
hood or a congenital defect of the bone or joints. 

For patients with microgenia, the following operations are available: 

|) osteotomy in the horizontal ramus of the mandible; (2) osteotomy in the 

ascending ramus; (3) osteotomy in the horizontal ramus with free implanta- 
tion of pieces of bone in a two-stage operation; and (4) osteotomy in the as- 
cending ramus with free bone grafting at the same time. In addition, the 
chin must be strengthened in order to remove the typical birdface appearance 
seen in some cases. 

1, Osteotomy in the Horizontal Ramus.—The oldest method is the oste- 
otomy in the horizontal ramus. For this purpose, Eiselberg suggested the 
steplike osteotomy; Pichler made the steps in reverse order and applied the 
higher steps in front (Figs. 1, A and B, and 2, .1, B, and (). Later on, he 
rarely used this method. 

Kazanjian and Converse perform the osteotomy vertically in the region 
of the euspid or first premolar and horizontally backward, and sometimes 
obliquely forward. A: wire suture to fix the fragments and accurate splints are 
necessary. This method has the following disadvantages: the inevitable open- 
ing of the mouth; the surgical interruption of the mandibular nerve; and 
eventually the loss of teeth which should be carefully preserved, especially in 
such a jaw. In extreme eases this method would not be adequate. 


; From Graz University Dental Clinic, Department of Maxillo-Facial Surgery (Prof. R. 
frauner, Director) and Surgery Department, Ziirich University Dental School (Prof. P. 


Schmuziger, Director). 
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2. Osteotomy in the Ascending Ramus.—The osteotomy in the ascending 
ramus is not accompanied by disadvantages. Wassmund mentioned the S- 
shaped osteotomy in the ascending ramus because with it the fragments do 


not lose their contact as easily as they do with a horizontal osteotomy. A 


\ 
\¥S 
\\ 


Fig. 1.—Steplike osteotomy in case of microgenia (according to Pichler), if molars 
are standing behind the vertical cut, so that they might be preserved for the splinting and 
the later prosthesis. The contrary step (Hiselsberg) is better in case of an edentulous 
posterior fragment, so that it might not be pulled upward by the masticatory muscles. (From 
Pichler and Trauner: Lehrbuch der Mund- und Kieferchirurgie, Wien, 1948, Urban & 


Schwarzenberg. ) 

vertical osteotomy is another possibility. Hofer used it to lengthen the ramus. 
The operation is performed as shown in Fig. 16. These methods are satisfac- 
tory only in cases with moderate retrusion, since with them the lower jaw 


eannot be lengthened very much. 


Fig. 2.—Asymmetric microgenia after osteomyelitis. Patient before (A) and after 
(B) steplike osteotomy on the shorter side. OC, Model showing the osteotomy and the 
occlusion which was obtained by the operation. (Case of Pichler.) (From Pichler and 
Trauner: Lehrbuch der Mund- und Kieferchirurgie, Wien, 1948, Urban & Schwarzenberg.) 


In most cases the lower jaw has to be advanced so that the lower teeth 
come into normal occlusion with the upper ones. To arrange this, it is neces- 
sary to insert two pieces of bone, one on each side, in the continuity of the 
mandible and a third one in the chin. 

3. Osteotomy in the Horizontal Ramus With Free Implantation of Pieces 
of Bone in a Two-Stage Operation.—The older method for treating these cases 
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, to insert a bone graft into the horizontal ramus (Fig. 3,.A and B). The disad- 
antage is again the opening into the mouth. The bone implantation must be 
elayed until the opening is healed. In the meantime, the middle piece must 
» extended. Bruhn and Lindemann have been using a special extension for- 
ps to pull the middle piece forward. The same result may be obtained by 
ieans of a circumferential wire around the symphysis and traction from a rod 
xtended from a head eap, as described by Converse. 
I remember vividly that this method was unpleasant for both the patient 
nd the doctor. To avoid this disagreeable period of extension, Axhausen 
suggested preliminary bone grafting according to the method described by 
.imberg. The osteotomy, together with the chip implantation, is performed 
n a second operation. In this method the previously implanted bone is in- 
serted in the jaw with a nourishing soft-tissue pedicle, but this proceedure is 
diffieult and tedious. 


A. 


Fig. 3.—A, Patient with microgenia after previously treated ankylosis of the mandibular 
joints before operation. B, Profile view after osteotomy on the horizontal rami and bone 
implantation on both sides as well as into the chin by a second operation. 


4. Osteotomy in the Ascending Ramus With Free Bone Grafting at the 
Same Time.—We prefer, therefore, as did Pichler, bone grafting into the as- 
cending rami, which is possible in one operation, together with the osteotomy 
of the jaw and the enlargement of the chin, without opening into the mouth. 


In the ease of the patient shown in Fig. 4, A, B, C, and D, we used our 
first operating technique for progenia described by Obwegeser in the first 
article of this series (ORAL Sura., ORAL Mep., & Oran Patru. 10: 677-689, July, 
1957). 

On both sides a rectangular osteotomy was performed in the form of an 
l.” turned upside down, being applied over and behind the mandibular eanal. 
Then a big piece of bone was obtained from the iliae crest and two picees were 
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implanted in the ascending rami and a third piece in the chin. The bone seg- 
ments were fixed in the ascending rami with circumferential wire sutures. 
The mandible was pushed forward so far that the anterior teeth were standing 


C. D. 


: Fig. 4.—A, Patient with congenital microgenia before operation. B, Postoperative profile 
view. C, Roentgenogram showing preoperative profile. D, Roentgenogram showing post- 
operative profile. An L-shaped osteotomy was performed above and behind the mandibular 
foramen on the ascending rami according to the method for treating mandibular prognathism 
shown by Obwegeser, with implantation of bone between the fragments and into the chin. 
The fixation of the bone pieees into the ascending rami was performed by means of cir- 
cumferential wiring. 


in normal occlusion and the chin was adequately protruded. The intermaxil- 
lary fixation was maintained for a period of six weeks. In cases in which the 
lower jaw needs to be broadened as well as advanced, the implantation of a 





MANDIBULAR PROGNATHISM AND RETROGNATHIA 


Fig. 5.—Microgenia ‘after osteomyelitis. A. Profile view before treatment; B, profile 
view after treatment; C, full-face appearance before treatment; D, full-face appearance after 
treatment; HZ, buccal sulcus formed with a skin graft; F, lower denture in situ with the new 

(From Trauner and 


teeth aligned in front of the patient’s own teeth. (Case of CeleSnik.) 
CeleSnik: Die Operationen beim Distalbiss und der Microgenie, Fortschr. der Kiefer- und 


Gesichtschirurgie, Stuttgart, 1955, Georg Thieme Verlag, vol. 1, p. 211.) 





792 TRAUNER O. S., O. M., & O. P. 
August, 1957 


piece of bone in the symphysis is indicated. The oral cavity has to be opened 
in such cases, and an accurate covering of the insert with an oral mucosa flap 
is of great importance (CeleSnik). 

The strengthening of the chin thus can be done with the same piece of 
bone, but there is always more danger of atrophy if bone is used than when 
cartilage is used. When the latter is employed, it is not to be shaped in the 
form of the chin; several pieces have to be implanted. We prefer, in general, 
an acrylic insert which is to be formed in wax after an imprint of the bone 
surface has been taken. When there is a high degree of jaw underdevelop- 
ment, a bone implantation alone will not always be sufficient. To get the chin 
contour and the anterior parts of the horizontal ramus sufficiently projecting, 
it may be necessary to insert a large buccal inlay on the prosthesis in a cavity 
lined with a skin graft (Fig. 5, A, B, C, D, FE, and F). 

In microgenia the arrangement of teeth is irregular, while in eases of 
distoelusion the teeth are regularly placed. Often orthodontic treatment will 
be necessary, in most cases even before the operation. Also, a prosthetic 
equivalent with a new row of teeth more to the front than the patient’s may 
be required. If some of the patient’s own teeth still remain, telescopic crowns 
may be used as attachment. 

(This article will be concluded in the next issue of the Journal. References 
for the entire series will appear at that time.) 





CERVICOFACIAL ABSCESS BY ACTINOMYCES 


Report of a Case 


‘ROVER C. Hunter, Jr., D.D.S., M.S., AND CHARLES MARTIN WEstTRICK, D.D.S., 
CHAPEL Hitz, N. C. 


Introduction 


CTINOMYCOSIS is a subacute or chronic inflammatory process charac- 
terized by the presence or recovery of the parasitic ray fungus (Actino- 
myces bovis; syn., israeli) from the purulent exudate of the lesion or from tissue 
culture of the lesion itself. Actinomycosis may also be localized or systemic, 
and metastatic abscesses from a primary cutaneous site to the lungs and vis- 
ceral organs may occur in some eases, depending on factors which at present 
are in need of further investigation. Cervicofacial lesions are more common 
than thoracic and abdominal lesions and usually have a more favorable prog- 
nosis. 

In 1891 Wolff and Israel’ published the results of experiments on guinea 
pigs and dogs, using material from two human eases for inoculation. The in- 
fectious organism was shown to have the cultural characteristics of the para- 
sitic rather than the saprophytic type. Confirmation of these findings came 
later from the work of numerous investigators. 

Why the organism, a normal component of the flora of the oral cavity,’ 
should become pathogenic has not been clarified. The recovery of the or- 
ganisms from periodontal pockets, carious lesions of teeth, and dentobacterial 
plaques is suggestive of some unknown conditioning mechanism toward patho- 
genesis.°> Trauma during the sealing of teeth, extractions, and other surgical 
procedures, has been suggested as one of the initiating factors, but this hy- 
pothesis is yet to be confirmed. Investigative work has been done, based on 
the idea that previous sensitization of the tissues to the organism may precede 
the aetual clinical manifestations of the disease.” * Most of the results of this 
work, however, are contradictory and inconclusive. 


Case Report 


H. W., a 31-year-old white woman, was admitted to the University of North Carolina 
dental clinic on Nov. 19, 1953, with advanced generalized periodontal lesions (Fig. 1). 
The patient was treated by scaling, curettage, gingivectomy, and equilibration. Recom- 
mended restorative work and splinting could not be accomplished at this time. 

On April 21, 1954, she reported to the clinic with a large swelling in the left sub- 
mental area (Fig. 2). On palpation, the area was hard and indurated, and a lateral jaw 


From the University of North Carolina School of Dentistry. 
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Fig. 1.—Intraoral roentgenograms of patient (November, 1953). 
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he body of the mandible below the roots of the lower left premolars (Fig. 3). The pa- 
ient gave a history of extraction at this site two years previously. Drainage was ob- 


late revealed a large localized area of radiolucency approximating the lower border of 


ained extraorally under local anesthesia and a specimen of the serous fluid from the depth 


f the extraoral incision site was cultured. Actinomyces was isolated in pure culture in 





Fig. 2.—Lesion, left submental area (April, 1954). 








Fig. 3.—Lateral jaw plate, left side of mandible (April, 1954). 


thioglycollate medium ‘(Fig. 4). The bacteriologic findings were confirmed by the Depart- 


ment of Bacteriology of the University of North Carolina Medical School. Combiotic 
penicillin and streptomycin) was used immediately after incision and drainage, and anti- 
biotic treatment was continued daily for three weeks (400,000 units of penicillin every 
twenty-four hours) until the patient complained of mild joint pains, at which time Terra- 
mycin was substituted (500 mg. Stat. and 250 mg. every six hours). The patient received 
antibiotic therapy from April 26, 1954, to June 3, 1954. Recovery was uneventful (Fig. 5). 
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Fig. 4.—Actinomyces growing in thioglycollate broth. 


Fig. 5.—Lesion following treatment (June, 1954). 
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On July 22, 1954, the patient returned with a complaint of numbness in the left side 
the lower lip and a burning sensation in the jaw, centering around the left premolar 
rea. She was admitted to the University of North Carolina Memorial Hospital on July 
8, 1954, for a complete medical examination and for biopsy of the radiolucent area in 
1e mandible. Exploratory operation disclosed no gross pathologic area. Following hos- 
talization, the patient’s symptoms subsided. 
The general physical examination was unremarkable except for a small amount of 
iduration in the left submental region, a slight chronic cervicitis, and a nonfunctional 


eft kidney. Laboratory findings were negative. 


B. 


Fig. 6.—Lateral jaw plates (A and B). B is affected side (June, 1956). 


On June 14, 1955, the patient complained of swelling and tenderness in the right sub- 
mental region, The area involved, however, was soft and fluctuant. Lateral jaw radio- 
graphs were negative. Incision and drainage were done under local anesthesia, and a 
culture of the exudate was made. Penicillin, 1 million units a day, was prescribed until 
the identity of the organism could be established. The organism reported was staphylo- 
coceus (coagulase-positive). Antibiotic therapy was discontinued after a seven-day in- 
terval. Healing was good and symptoms disappeared, There has been no recurrence to 
date. The radiolucent area in the mandible appears to be reduced in size (Fig. 6). 


Treatment 


Four basic methods of treating actinomycosis have been employed: sur- 
very, irradiation, vaccines, and various drugs, including the sulfonamides and 
broad-spectrum antibiotics. All have met with varying degrees of success. 
Approximately 97 per cent of the patients with cervicofacial actinomycosis 
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recover, while 50 to 90 per cent of those with abdominal or thoracic actino- 
mycosis suecumb.* Goldsworthy’ suggests that none of the numerous drugs 
recommended is of value as a specific remedy, and asserts that the cervico- 
facial type of the disease is almost always self-limiting. 

While it is not the purpose of this article to evaluate the various methods 
of treatment, a brief discussion of each is in order. 

Surgical treatment has been employed since the disease was first recog- 
nized. The extent of surgery varies from the simple aspiration of the flue- 
tuant area with a needle, advocated by MeConnell,’® to the complete excision 
of the affected tissue, advocated by Wangensteen."* It is the opinion of Cole- 
brook” that satisfactory drainage is the most important phase of treatment. 
He suggests that curetting, if performed, should not be done with sharp in- 


struments, but rather with dry gauze swabs. 


Irradiation, by either x-ray or radium, appears to be of some value al- 
though the way in which it works is not clearly understood. Lamb and as- 
sociates'® have suggested administering x-ray treatment once or twice a week 
for eight weeks. The total dosage advocated is between 1,500 and 2,200 r. 


Vaccines are popular in Europe. Neuber't reported excellent success with 
the vaccine treatment if freshly prepared and properly administered poly- 
valent or autogenous vaccines were limited to those patients giving a positive 
skin reaction. Goldsworthy® states that vaccine treatment is of limited value. 
He thinks that not enough is known about the antigenic nature of the or- 
ganism to permit a rational approach to the vaccine treatment. 

Drugs: Potassium iodide, copper sulfate, methylene blue, and arsenicals 
have been used in the treatment of actinomyeosis. There has been little proof 
as to the effectiveness of these drugs. Reynolds’ found that actinomyces 
grew well in a medium containing 2 per cent potassium iodide. 


Sulfonamides and the broad-spectrum antibiotics: The sulfonamides and 
penicillin at the present time are being used, seemingly with success. While 
it was first thought that their effectiveness was due only to their ability to 
inhibit the secondary invaders and let the body defenses dispose of the actino- 
myces, it has now been shown that both drugs effectively inhibit growth of 
the sensitive actinomyces.‘*'® (There are considerable variations in sensi- 
tivity plates on every case.) MacGregor,”° in 1945, reported six cases treated 
with penicillin in which the results of the treatment agreed perfectly with the 
in vitro findings. Dobson and Cutting,” also in 1945, found both penicillin 
and sulfadiazine effective in treatment of actinomycosis. In 1948 Nichols and 
Herrell,”* in a report of forty-six cases of which twenty-six were of the cervico- 
facial type, found penicillin to be effective and to shorten the disease and 
treatment period over older treatment methods not employing antibiotics. 
The follow-up period on the treated cases ranged from one to five years. 

_ The sulfonamides or antibiotics must be given over a long period of time 
and the dosage should be adequate. 
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Wright and Lowen,” in 1950, and MeVay, Guthrie, and Sprunt,”* in 1951, 
eported suecess in the treatment of actinomycosis with Aureomycin. In vitro 
ndings of Littman, Phillips, and Fusillo*® in 1950 indicated a sensitivity of 
uman pathogenic actinomyeetes to chloramphenicol (Chloromycetin). 

In 1952 Pulaski, Artz, and Reiss*® reported success with Terramycin in 
ie treatment of cervicofacial actinomycosis. In 1953 Lane and associates*’ 
ere successful in treating three cases of severe cellulitis of the floor of the 
iouth with intravenous Terramycin. Lane, Kutsecher, and Chares,”* in 1953, 
uceessfully treated seven proved eases of orocervicofacial actinomycosis with 
‘erramyein (750 to 2,000 mg. daily in divided doses). There was only one 
ecurrence, 

That a considerable number of the broad-spectrum antibiotics, as well as 
ome of the sulfonamides, are effective both in vitro and in vivo against para- 

sitie strains of actinomyeces suggests that the pathogenic strains in man are 
losely related to bacteria in cellular metabolism. 

Isoniazid has been tried successfully in selected cases in recent years by 
\MeVay and Greene”® and Greene and Black,*° but its toxicity and side effects 
limit its use as a drug of choice in the treatment of actinomycosis. Further 
clinieal investigation of this drug is required before proper evaluation can 
be made. 

Discussion of Treatment 

While at the present time there is no ideal treatment for actinomycosis, 
i logical approach to treatment appears to require adequate drainage and the 
isolation and positive identification of the organism. The sensitivity of the 
specifie strain of actinomyeces to the antibiotic or sulfonamides should next be 
ascertained. Finally, that drug which best inhibits the strain should be ad- 
ministered in effective amounts over an adequate period of time along with 
satisfactory concomitant drainage. Surgical excision may be helpful in those 
cases in which searring affects vascularity of the part under antibiotic therapy. 
There appears to be no logical rationale for the use of potassium iodide in 
treatment. While vaccines may be useful, the antibiotics or sulfonamides are 
used more easily and may be more effective. Irradiation may be a useful ad- 
junct in seleeted eases. 

Summary 

The findings in one ease of cervicofacial abscess by actinomyces have been 
presented, along with a discussion of pathogenesis and treatment. Its oe- 
currence following periodontal therapy is, in our opinion, only coincidental. 
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EOSINOPHILIC GRANULOMA OF THE MANDIBLE 


Report of a Case 


Meyer M. Becker, B.A., D.D.S., Farrtawn, N. J. 


HE eosinophilie granuloma of bone is a benign osteolytic lesion beginning in 
the marrow spaces. Usually one bone is affected, but there may be multiple 
1,2 

The disease may be elassified with the reticuloses or lipoid disturbances. 
li is believed that Letterer-Siwe disease, Hand-Schiiller-Christian disease and 
eosinophilic granuloma are different stages in the development of the same 
basie disorder.* * Otani and Ehrlich® reported an unusual type of bone tumor, 
which was not neoplastic and which resembled a granuloma. They described 
it histologically by the presence of histiocytes and eosinophiles. They be- 
lieved that trauma had some role in the etiology. Jaffe and Lichtenstein® 
hypothesize that the disorder may be due to an inflammatory reaction caused 
by an unknown infective agent. 

Letterer-Siwe disease is usually seen in infaney or early childhood and 
usually is rapidly fatal. The lesions are found throughout the skeletal and 
soft tissues. The lesions of soft tissue do not show infiltration with eosino- 
philes, while those of bone show an abundance of eosinophiles. 

Hand-Scehiiller-Christian disease is more benign and runs a chronic course. 
It is characterized by a large number of histiocytes which are searified, col- 
lagenized, and filled with lipid material; hence, it is often called lipogranu- 
loma, 

Eosinophilic granuloma is the most benign form. The lesions charac- 
teristically consist of numerous eosinophilic leukocytes and histiocytes which 
are not eollagenized and which contain no lipid material. 

Radiographieally, the eosinophilic granuloma appears as a round or ovoid 
area of rarefaction which may erode through the cortex, but which shows no 
evidence of expansion. Usually no pain or other general symptoms are pres- 
ent. The condition may heal spontaneously, and usually it responds to x-ray 
therapy. 

Case Report 
A 22-year-old woman was seen on March 27, 1955, complaining of incomplete healing 


at the site of two previously extracted teeth. She had no pain, swelling, or other symp- 


toms, 


Presented at the Nov. 21, 1955, monthly conference of the New York Institute of Clinical 
Oral Pathology, held at the New York Academy of Medicine. 
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Her past dental history revealed that the carious mandibular left first and second 
lars had been extracted about two months prior to this visit. Her medical history was 
gative. 

Clinical examination revealed incompletely healed sockets of the mandibular left 
rst and second molars. The mucous membrane around the sockets appeared normal in 
lor and tone, There was no visible evidence of swelling or exudate, and no lymph- 
enopathy was noted. 

X-ray examination with periapical, occlusal, and lateral jaw films revealed a large 
oid area of bone destruction extending from the mesial aspect of the impacted third 
olar to the mesial aspect of the first premolar and eroding the linguolabial cortical 
lates (Figs. 1 and 2). 

Under local block anesthesia, an incision was made and a mucoperiosteal flap was 
flected, revealing an area of soft, friable, necrotic tissue. The latter was curetted and 
ibmitted for biopsy. A 44-inch iodoform drain was inserted into the cavity and was 
ibsequently removed over a period of several days. 

The pathologie report of the above specimen indicated “granuloma.” 

The patient did not return for follow-up as instructed. She was finally seen two 
onths later, at which time clinical examination revealed the same condition as seen 

‘reviously. Roentgenograms revealed the osteolytic process progressing toward the in- 
ferior border of the mandible (Fig. 3). 


Fig. 3. 


Another biopsy was performed; the specimen included bone and soft tissue from 
the lesion, The second premolar was removed. The microscopic report was, in part, as 
follows: 

Sections show some of the fragments to be partially covered with squamous 
epithelium. The underlying tissue is a loose connective tissue structure with 
many thin-walled blood vessels and diffuse areas of plasma cells and foci of 


polys. 


Diagnosis: Granuloma. 


The patient was seen frequently for the next several weeks, at the end of which 
‘ime further x-ray studies revealed the lesion to be progressing and endangering the in- 
legrity of the inferior border of the mandible (Figs. 4 and 5), A radiographic skeletal 
urvey was made and found to be negative for lesions elsewhere. 
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Serum 


The following laboratory studies were done and reported within normal limits: 
calcium, inorganic phosphate, alkaline phosphatase, blood sugar and nonprotein nitrogen, 
total blood plasma proteins, albumin-globulin ratio, complete blood count, hemoglobin, 


serology, complete urinalysis and Bence Jones protein. 

In view of the above, it was decided that a third biopsy should be performed. Par- 
ticular attention was directed toward obtaining a sizable amount of bone from the an- 
terior and posterior extents of the lesion. 


Fig. 5. 


A microscopic description follows and is quoted from the report submitted by the 
New York Institute of Clinical Oral Pathology: 

Section of the anterior specimen shows a bone fragment covered by dense 
connective tissue within which cellular foci are seen made up by large cells with 
indented pale nuclei and numerous eosinophilic leukocytes. The latter are fre- 
quently seen in clumps. The underlying bone frequently shows marked resorp- 
tion. Some detached soft-tissue fragments are similar in appearance to the foci 
described above. They show a considerable amount of hemorrhage, At the 
periphery length and cross sections of nerves are seen (Fig. 6). 
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Sections of the posterior specimen do not reveal these granulomatous foci. 

It shows connective tissue markedly thickened with calcific bone and moderately 

infiltrated by inflammatory cells—lymphocytes and a few plasma cells. The 

bony particles show markedly attenuated trabeculae. 

Upon receipt of the above report, the patient was referred to a radiologist for radio- 
therapy. She received a maximum tumor dose of 2,620 r in fifteen days. The planned 
treatment was 3,500 r tumor dose; however, the patient discontinued the treatment. She 
was seen four months after the last treatment, at which time a lateral jaw x-ray picture 
showed the lesion to be filling in with bone remarkably well (Fig. 7). 


Discussion 
The difficulty in arriving at a diagnosis in this case lies not in histologic 
interpretation, but rather in obtaining an adequate specimen from the 
medullary portion of the bone where the lesion is active and eosinophiles can 
be demonstrated. Without the demonstration of eosinophiles, the histologic 
nature of the specimen could defy proper diagnosis. 


Summary 


1. The eosinophilic granuloma is the most benign form of a group of re- 
lated diseases. 

2. A case report of eosinophilic granuloma of the mandible has been 
presented. 

3. The lesion has the appearance of a chronic granuloma. There is no 
change noted in the blood or urine. 


4. There is no pain or general illness connected with this condition. Any 
symptoms present are due to the local situation. 


5. Adequate specimens demonstrating eosinophiles are essential for diag- 


nosis. 


6. X-ray therapy is the treatment of choice. 
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CYSTIC ODONTOMA OF THE MANDIBLE 


JEROME ©, Sroopack, Captain (DC) USN* 


Introduction 


HE following case is presented because of the complex nature of the radio- 

graphic and pathologie findings. It may represent a transition between a 
follicular cyst and an odontogenic tumor, with ameloblastie tendencies. It 
also illustrates the use of bone chips as a compatible mechanical filler and 
possibly to stimulate more rapid healing in large oral bone defects. This is of 
particular value in hastening the return of service personnel to full duty. 


Case Report 


A 26-year-old white man reported as an outpatient to a Naval dental 
clinie, complaining only of a foul taste in his mouth. It was determined that 
the foul taste was caused by a combination of lazy oral hygiene and carious 
teeth. Routine roentgenographie examination disclosed a “follicular eyst.” 
Ife was sent to the United States Naval Hospital, St. Albans, New York, for 
treatment. . 

He was admitted to this hospital on Jan. 14, 1952, with the diagnosis of 
follicular eyst associated with the lower left first molar. 


Examination.—General examination revealed a well-nourished white man 
who did not appear ill or in any distress. The physical examination presented 
no significant abnormalities. 

Loeal examination disclosed a slight asymmetry of the left side of the 
lower jaw in which protrusion downward from the lower border of the man- 
dible was evident. There was a slight ‘‘bellying-out’’ of the lateral cortical 
plate of the left body of the mandible in the region of the lower left first molar. 
The patient was not eognizant of this condition until it was observed at the 
Naval dental clinie and ealled to his attention. 

Examination of the oral cavity revealed several missing teeth, several 
carious teeth, and no significant malocclusion. The restorations were in good 
repair and the missing teeth included the lower left first molar. The oral 
mucosa, gingiva, tongue, floor of the mouth, and palate were unremarkable. 


Radiographic Findings.—Intraoral radiographic examination revealed a 
well-outlined radiolucent area in the region of the lower left first molar from 


The opinions and conclusions contained herein are those of the writer and do not 
poqamaeny reflect the official views of the Department of the Navy or the Department of 
defense, 

York *Head of Oral Surgery Department, United States Naval Dental Clinic, Brooklyn, New 
ork. 
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the erest of the alveolar process above to the lower edge of the film and from 
the distal roots of the second premolar, to the mesial roots of the second molar 
(Fig. 1). The crown of a molar tooth could be seen at the lower central aspect 
of the area. The central portion of the area above the crown of the tooth ap- 
peared to be in the process of calcification. 

Extraoral radiographic examination disclosed a cystlike lesion in the left 
body of the mandible with inclusion of the first molar. The findings were con- 
sistent with those of a dentigerous cyst with central calcification (Fig. 2). 


Fig. 1.—Periapical views of the lesion, revealing clearly the well-outlined border and 
the central calcification. The first molar can be seen within the borders of the lesion at the 
lower aspect of the film. 


Fig. 2.—Lateral oblique view of the lesion. The deformity of the inferior mandibular border 
apparently caused by downward pressure on the tooth is revealed. 


Laboratory Findings.—Routine blood, serology, and urine examinations 
were negative. Bleeding and clotting times were within normal limits. 


Treatment.—On Jan. 20, 1952, oral prophylaxis was completed and modi- 
fied Ivy loop wiring was placed as a prophylactic measure in case of pathologie 
fracture during or following the surgical procedure. 

On Jan. 22, 1952, following premedication and under procaine-epinephrine 
regional block anesthesia, the central mass in the body of the left mandible 
was surgically removed, along with the tooth which was in intimate contact 
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ith the growth. A vertical incision was made from the mesial aspect of the 
wer left first premolar and a flap was elevated from around the necks of the 
remolars and molars, revealing the lateral surface of the body of the man- 
ible. By means of bone chisel and rongeurs, a window was cut revealing the 
rowth. The opening was widened and the growth and associated tooth were 
iucleated. The edges of the cavity were débrided and previously prepared 
istal bone chips were inserted. The incision was closed with 000 Dermalon 
itures. The tissue was sent to the pathology laboratory for microscopic 
xamination. 

Postoperative sedation, antibiotics, and a high-vitamin, -calorie, and -pro- 
ein diet were ordered. Progress was uneventful except for a moderate 
‘mount of discomfort on the first postoperative day and some edema which 
subsided by the fourth postoperative day. 

Laboratory Report.—The specimen consisted of a tooth which appeared 
intaet and grossly normal and a formalin-fixed piece of tissue which weighed 
2 grams and measured 2 by 1.5 by 1 em; this tissue was dark gray to dark 
brownish black in color and quite firm in consistency. The surface was rela- 
tively smooth except for two areas where there appeared to be pitting inden- 
tations and one depression which measured 1 em. by 7 mm. by 4 mm. in depth. 
The specimen cut with a grating feel. The surface was brownish in color and 
there appeared to be a eyst cavity filled with light tannish brown material. 
T'wo sections were submitted for microscopic study. 

Microscopie examination revealed the outer wall to be densely fibrous 
with a few nests of ameloblastic elements. Numerous calcified cementicles or 
dentinal spicules appeared in the center. Seattered nests of hemosiderin pig- 
ment were present (Figs. 3 and 4). 

Diagnosis: Cystie complex, odontoma of the mandible. The oral sutures 
were removed on the fifth postoperative day and intraoral healing of soft 
tissues was complete by the tenth postoperative day. 

Results.—The patient was seen daily and postoperative radiographs were 
taken bimonthly. On Feb. 25, 1952, the radiographs showed healing to be 
progressing normally, with the bone chips becoming more indistinct and an 
integral part of the surrounding cancellous bone structure. 

At this time all carious teeth were restored, equilibration was done, res- 
torations were polished, and prophylaxis was completed. 

By March 21, 1952, healing had progressed to a point where it was no 
longer felt that hospitalization was necessary (Figs. 5 and 6). Therefore, 
the patient was discharged to full duty. 

Close follow-up in the case of service personnel is often very difficult. 
The patient in this case was told to report to the dental officer at his assigned 
duty station every six months for a checkup. A note to this effect was placed 
in his health record. However, the patient neglected to follow instructions. 
He was located with much difficulty twenty-eight months postoperatively. 
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Fig. 3.—High-power view of another mass of atypical epithelial cells. 


~~ 


Fig. 4 Photomicrograph, high-power, of the same area. (Magnification, «175; reduced Vo.) 
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Posteroanterior view taken two months postoperatively, revealing good bone regenera- 
tion. 


Lateral oblique view taken two months postoperatively. The deformity of the lower 
border is less marked. 
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Radiographic and clinical examination at this time showed bone regenera- 
tion to be completed. The bone chips had become an integral part of the 
healed mandible. The bony deformity at the lower border of the mandible 
had flattened out quite considerably, although it was still slightly in evidence. 


Conclusions 


The use of bone chips in large bony mandibular defects seems to stimulate 
the healing process and cut down on the amount of postoperative care. Fur- 
ther investigation in this type of therapy with regard to hastening the return 
of service personnel to full duty is indicated. 





METASTATIC CHORIONEPITHELIOMA OF THE GINGIVAL TISSUE 


Report of a Case 


RayMOND J. ENGLERT, D.D.S., AND Harry N. Pasquat, D.D.S., Pirrspuren, Pa. 


~HORIONEPITHELIOMA is a very malignant, highly invasive neoplasm. 
C In the ease to be reported here, it had metastasized from the primary site 
' the uterus to the gingival tissue. Clinicaliy, the oral lesion appeared to be 
hemangioma of traumatie origin; however, a more suspicious reaction was 
needed to help correlate a more accurate and correct diagnosis. Frequently 
we are hurriedly misguided into a benign attitude toward many oral lesions, 
when aetually only biopsy and pathologic examination of the tissue will render 


( 


a true diagnosis. 

According to Herbut,* the diagnosis is based upon the history, uterine 
curettage, and hormonal alterations. However, our patient presented a normal 
history and the uterine curettage tissue specimen was considered to be re- 
tained placental fragments. This furthered the complications of the diagnosis. 

Chorionepithelioma is characterized by its extreme invasive properties, 
tendeney to degeneration, areas of hemorrhage, and necrosis. Microscopically, 
it is characterized by two types of cells. The more abundant type, known 
as the Langhans’ eells, are cuboidal in shape and have a large, round nucleus. 
The multinucleated masses of cytoplasm forming sheaths or bands, and having 
no distinet individual cell membrane, are known as syncytial cells. This neo- 
plasm arises from the fetal tissues rather than the maternal tissues. This con- 
dition usually follows an abortion, but in this particular case it followed a nor- 
mal period of pregnancy and a normal delivery. 

History.—E. G., a 21-year-old white woman, was admitted to the St. 
l‘raneis General Hospital in Pittsburgh, Pennsylvania, on Feb. 2, 1956, because 
‘f vaginal bleeding, frontal headache, and diplopia. She had delivered a nor- 
mal infant nine weeks prior to admission following normal pregnancy and 
delivery. Sinee then she had noted moderate vaginal bleeding which was 
constantly present except for the sixth week. She had no abdominal pain 
or cramps. The pregnaney mentioned had been her first. Her menstrual 
periods ‘had always been regular, occurring every twenty-eight days. Physi-— 
cal examination was essentially negative, except for some mild left lumbar 
tenderness, vaginal bleeding, and the patient’s own voiced complaints of 
headache and double vision. Blood pressure was 110/50; pulse was 76; and 
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respirations were 18 per minute. The patient appeared pale and alert, and 
denied having severe pain. A tentative diagnosis of “retained placental frag- 
ments’’ and ‘‘secondary anemia’’ was made. 


Laboratory Data.—Laboratory studies revealed: hemoglobin, 14.8 Gm. or 
95 per cent; erythrocyte count, 4,820,000; leukocyte count, 5,000; color index, 
0.9; polymorphonuclear neutrophils—filamented 63 per cent, nonfilamented 
10 per cent; lymphocytes, 17 per cent; monocytes, 7 per cent; polymorpho- 
nuclear eosinophils, 2 per cent; polymorphonuclear basophils, 1 per cent. 
Wassermann and VDRL tests were negative. Coagulation time (capillary) 
was 4 minutes, 45 seconds; bleeding time (Duke) was 2 minutes, 30 seconds. 
Sugar, 89; chloride, 495; nonprotein nitrogen, 29; and creatinine, 1.7, were 
found. Prothrombin activity was 60 per cent; sedimentation rate, diagonal 
line (19 mm. in 60 minutes). Urinalysis revealed an albumin trace and many 
pus cells. The Friedman test was positive. Spinal fluid was clear and color- 
less; there were 2 leukocytes per cubie millimeter with 100 per cent lympho- 
cytes; globulin was negative; total protein, 20 mg.; Wassermann and col- 
loidal gold tests were negative. X-ray examination of the skull was negative. 

Two days after admission to the hospital, the patient was taken to the 
operating room. Under Pentothal sodium anesthesia, dilatation of the cervix 
and curettage of the uterus were performed. The pathologie report from the 
tissue specimen sent to the laboratory was returned as ‘‘retained decidua and 
chronic endometritis.’’ Twenty-four hours following this surgical procedure, 
a dark red swelling was noted on the lower left anterior mandible. Clinically, 
the oral lesion appeared reddish brown and lobulated and was thought to be 
a hemangioma. The tumor mass was painless. The adjacent tissues appeared 
normal. The patient still complained of headache and diplopia. A bilateral 
angiogram showed some displacement of the anterior cerebral artery laterally, 
with no evidence of an aneurysm. A pneumoencephalogram revealed a mass 
lesion on the left, displacing the left lateral ventricle. A craniotomy was de- 
cided on and performed. It revealed a large subdural hematoma with in- 
ereased intracranial pressure. The brain was not probed for a tumor. 

Following the above surgical procedure, the oral lesion started to bleed. 
It had also inereased in size; it now involved both the labial and lingual areas 
of the lower left mandibular area and was growing over the biting surface of 
the teeth. Under novoeaine anesthesia, this mass was excised to the periosteum 
and the entire area was sutured with plain catgut to control bleeding. The 
tissue specimen was sent to the laboratory for routine pathologie examination. 


Histopathologic Report.— Macroscopically, the specimen consisted of four 
pieces of tissue from the oral cavity, the largest of which measured 1.7 by 1.6 
by 0.8 em. It was covered on one side by a foul-smelling, thin, dirty, greenish 
brown membrane. The rest of the surface was ulcerated, mottled red, and 
reddish brown. The amputation surface was dark red, hemorrhagic, and badly 
-torn. The tissue was firm and rubbery. The smaller pieces showed nothing 
more of note. Microscopically, sections of tissue from the mouth showed large 
sheets and columns of bright-staining, large Langhans’ type cells and in 
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ny areas these were covered by thin sheets or bands of more acidophilic 
eytial type cells. This tissue was very cellular, the cells being closely 
eked and having extremely large, rounded hyperechromatie vesicular nuclei 
th prominent nucleoli. Mitotie figures were frequent. Many were of the 
arre type and frequent giant tumor cells were encountered. The cytoplasm 
s moderate in amount, and granular. The syncytial cells appeared in small 
imps and masses. These had a more abundant and brightly acidophilic type 
cytoplasm. The nuclei showed variations in size and shape. The stroma 
thin the tumor masses was extremely scanty. There were large areas of 
morrhage and necrosis. The tissue was frequently infiltrated by polymor- 
onuclear leukocytes and some lymphoid cells. Some sections were partially 
vered by a fairly well preserved layer of stratified squamous epithelium. 

Diagnosis: Secondary chorionepithelioma of the gingiva. (The pathologic 
ports were prepared by Dr. Robert C. Hamilton, Director, Department of 

Pathology, St. Francis General Hospital.*) 


Fig. 1—Metastatic chorionepithelioma of the gingival tissue. This is the original lesion that 
was excised to the periosteum. 


As a result of this pathologie report on the oral tumor mass, the diagnosis 
was changed to one of malignancy. Treatment was now to be of a palliative 
nature. At this time the patient started to bleed rectally. Bleeding from the 
oral cavity was also profuse. Transfusion of one pint of whole blood was 
ordered and administered. The patient, however, appeared very pale and 
listless. The blood pressure was 60/30 and the pulse rate was 140. The patient 
was in shoek and the source of gastrointestinal bleeding was difficult to as- 
certain. Three more pints of whole blood were administered, and the patient 
was placed in shock position. The following day the patient was out of shock, 
but still reeeiving transfusions of fresh whole blood. The patient was now 
passing gross blood with her bowel movements; 500 ¢.c. of dark bloody fluid 


was passed. 
*Dr. Emil Novak, Baltimore, Maryland, received microscopic tissue sections from this 
tumor (chorionepithelioma), and he connrmed the diagnosis made by Dr. R. C. Hamilton. 
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An x-ray report showed evidence of numerous metastatic masses in both 


lungs. This was considered metastatic chorionepithelioma. The next day th: 


patient started to complain of severe abdominal pain. The rectal bleeding 


continued and projectile type vomiting was also present. On palpation, an 
ill-defined mass was noticed in the abdomen to the right of the midline. The 


Fig. 2.—Recurrence of the lesion. Note the size of the lesion twenty-one days following its 
complete excision from the oral cavity. 


Fig. 3.—This section consists mainly of tumor tissue. Note the bizarre arrangement of cells 
and almost complete absence of stroma. (Magnification, «320; reduced 44.) 


abdomen was very tender and peristalsis very distant. Ten days after the 
excision of the oral lesion, the tumor mass in the lower left anterior mandible 


-had begun to grow rapidly. This had been completely excised and now al- 
most approximated the size of the original lesion. There was no oral bleeding 
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this time, however, as the patient was not biting into the tumor mass. Her 
neral physical condition was now very poor and the prognosis was unfavor- 


le. However, the patient remained mentally alert. A total of thirty-two 
its of whole blood had been transfused since the episodes of massive gastro- 
At this time the size of the abdominal mass had almost 


testinal bleeding. 
The oral tumor mass was also 


ubled and was accompaneid by severe pain. 
creasing in size and becoming necrotic with steady, moderate bleeding from 
e oral eavity. The patient began biting downward and aggravating this 
ndition. Onee again the oral tumor was completely excised from the lower 
't anterior labial and lingual gingival tissue and the area sutured with cat- 


ut. The greater part of the mass appeared to be of clotted blood; however, 


Note syncytial cell (A) and 


Fig. 4.—Higher magnification of an area of tumor tissue. n 
4+) 


Langhans’ cells (B). (Magnification, x504; reduced 
when this was removed tumor tissue of definite consistency was encountered. 
Again the specimen was sent to the laboratory for examination and the report 
returned was similiar to that of the original oral lesion that was examined. 
Two hours following this surgical procedure, the patient appeared to be in 
acute distress. The pulse became weak and rapid, with labored respirations, 
the blood pressure was imperceptible, and the patient died. 

An autopsy revealed secondary chorionepithelioma of the lungs, pleura, 


liver, spleen, kidney, and brain. 
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Discussion 

There was, of course, no question as to the cause of death in this particular 
case. It was of interest because of the rarity of the tumor, the metastasis to 
the oral cavity, and the fact that the final diagnosis was established from th« 
routine pathologic examination of the oral tumor mass. This case demon- 
strates, with emphasis, the great importance of biopsy and routine path- 
ologie examination of all tissue for accurate and correct diagnosis, regardless 
of its clinical appearance. 
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RETICULUM-CELL SARCOMA OF THE MAXILLA 


Davip J. KENNEDy, D.D.S., Syracuse, N. Y. 


ETICULUM-CELL sarcoma arises from the cells of the reticuloendo- 
R thelial system of the bone marrow, spleen, and lymph system. It is 
venerally regarded to be a disease of middle or old age, although it does 
occur in younger age groups. These lesions may be primary in the mouth. 
'homa! states that this tumor forms oral lesions which are prone to infection, 

d a diagnosis of periodontal disease, Vineent’s infection or necrotizing 
cingivitis may be made. Anderson? claims that they may simulate anaplastic 
carcinoma or unpigmented melanoma. 

Thoma' reports a ease of a 63-year-old man who had a globular swelling 
on the left areolar gingiva and buceal mucosa in the maxillary vestibule of 
the mouth. He deseribes it as hard, attached to the jaw periosteum, light in 


color, and presenting an ulcerated surface. 


Histopathology.—The tumor presents a submucosal dense infiltration of 


tumor eells which are lymphoid in character and vary in size. Their shape 
is round or polygonal. The eytoplasm is pale and mitoses are usually nu- 
merous. Where ulceration is present, the tissue is markedly infiltrated with 
inflammatory cells, polymorphonuclear leukocytes, and lymphocytes. If 
reticulum fibers can be demonstrated, the task of differentiating this tumor 
from lymphosarcoma or tumors .of epithelial origin is made easier. Tumors 
of lower-grade malignaney are more likely to show reticulum fibers than 
those of higher-grade malignancy. 

Treatment.—Because the tumors are radiosensitive, radiation is the ac- 
cepted mode of therapy. The disease has a poor prognosis, as metastases are 
common. 

Case Report 

An 80-year-old woman was referred for treatment on Nov. 20, 1953. Her dentist advised 
extraction of the maxillary right third molar, which was causing pain. The tooth was loose 
and tender to percussion. There was extensive retraction of the gingival tissue along the 
bueceal roots so characteristic of advanced periodontoclasia seen in elderly persons. A roent- 
genogram (Fig. 1) disclosed a carious process involving the roots and a considerable area of 
rarefaction involving the entire root surface. A diagnosis of periapical and periodontal infec- 
tion was made. Carious destruction through the lingual root of the second molar was observed 
and extraction of this tooth also was advised. The patient insisted that only the third molar be 
removed. Routine questioning disclosed the presence of diabetes. On consultation with her 
physician, I was informed that the patient was under fair diabetic control. She was somewhat 
feeble and her physical condition was about average for a person of this advanced age. 
Extraction was performed with local anesthesia and the patient was placed on oral penicillin 
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for three days, with a daily dosage of 600,000 units. Because of the condition of the second 
molar and the possibility of delayed healing in an elderly diabetic, I advised her son, who 
accompanied her, to report her progress to me. 

Nothing was heard from the patient until December 14. At that time a telephone call 
disclosed the existence of pain and swelling of the right face. One million units of oral 
penicillin was prescribed and arrangements were made to see the patient on the following day. 

On December 15 it was noted that the extraction site was unhealed. <A_ whitish, 
gelatinous-appearing tissue covered the alveolus, and the cheek opposite the area was edematous 
and inflamed. The patient stated that she had had pain around the second molar since he1 
previous visit. The second molar was extracted under local anesthesia and a section of tissue 
was removed from the previous extraction site for microscopic examination. She was con 
tinued on the daily dosage of 1,000,000 units of oral penicillin. Arrangements were made for 
follow-up examination at her home. Full-mouth roentgenograms taken at this time disclosed 
a periodontoclasia which was generalized, but not extreme, considering her age. A periapical 
area was present at the apex of the maxillary left central incisor. It was suggested that this 


tooth be extracted, but the patient deferred treament. 


Fig. 1.—Roentgenogram of maxillary right third molar area. 


She was seen December 20 and reported greatly increased comfort. The extraction site 
of the second molar was well healed but the third molar area was still coated with a whitish, 
gelatinous-appearing tissue. Oral penicillin was maintained and a soothing mouthwash was 
prescribed. 

Because of differences of opinion among a number of pathologists, a period of delay 
ensued before a definite diagnosis was agreed upon. The difficulty in establishing a diagnosis 
was caused by the nonspecific nature of the tissue. On January 8 additional tissue was 
removed from several sites in the cheek and mucobuccal fold, where it now extended. The 
final opinion of the pathologists was that this tissue represented reticulum-cell sarcoma. Figs. 
2 and 3 represent low- and high-power photomicrographs of the specimen. 

In addition to extension to the cheek at this time, there was also a tuberosity extension 
onto the palate. The lesion resembled a crater, and a very foul odor was present (Fig. 4). 


Treatment.—Radiation treatment was advised, but did not commence until February 
10. Between February 10 and March 9 the patient received a course of deep roentgen therapy 
to the right maxilla. The tumor dose was estimated to be 2,028 R. The roentgenologist 
reported a considerable regression of the lesion. 

I did not see the patient again until April 23. At this time the maxillary left central 
incisor which had fractured was removed. The soft-tissue specimen from the apex of this tooth 
was identified as an infected radicular cyst. 

The radiologist telephoned me in July, 1954, and reported the presence of a calcified 
“ mass, superior to the tumor area, which he had detected in some roentgenograms of the skull. 
An intraoral view taken in my office disclosed a radiopaque mass superior to the third molar 
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Low-power photomicrograph of tumor. (Magnification, 170; reduced ¥.) 


High-power photomicrograph of tumor. (Magnification, x705; reduced \%.) 
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area, extending through the antrum into the floor of the nose (Fig. 5). It appeared to be an 
unerupted supernumerary molar in an inverted position, with the crown in the nasal cavity. 
The inferior aspect exhibited evidence of a resorptive process. Re-examination of the original 
intraoral film disclosed a tapering radiopaque projection above the third molar tooth. 

There was a 1 em. opening in the alveolus at the tumor site. Necrosis was present and 
the alveolar bone was exposed. A hard object could be detected about 1 cm. superiorly from 
the crest of the ridge. By grasping it lightly with a college pliers, movement could be 
detected. Irrigation of the area brought about a flow of the solution through the right nostril. 
The patient complained that she had been bothered by fluid coming through her nose when 


she drank. A dressing was placed, oral penicillin was instituted, and the patient was dismissed. 


Fig. 4.—Photograph of tumor area in right maxilla. 


Fig. 5.—Maxillary right third molar area showing odontoma projecting into the nasal cavity. 


Because of the recent radiation and the age and weakness of the patient, it seemed 
inadvisable to resort to surgery for removal of the tooth. The patient was seen every few days 
for irrigation and gentle movement of the tooth with a college pliers. On August 17 the tooth 
was gently removed with a college pliers. The pathology report on the calcified object is as 
follows: ‘‘I believe I would call the tooth tissue in this case a complex composite odontoma. 
It does, of course, look somewhat like a tooth, but the enamel, dentine, and cementum are not 
in normal anatomic relation, and for that reason I would favor the diagnosis of odontoma 


rather than malformed tooth.’’ 


The crater in the alvolus did not heal and the patient continued to be bothered by fluid 
coming through her nose. This annoyance, plus nausea from the foul odor, interfered with the 
patient’s appetite and the deficient diet contributed to her downhill course. 
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The crater continued to get larger and more necrotic looking. It was impossible to 
rmine whether it was recurrent tumor or osteoradionecrosis and a biopsy was not indicated 
er enfeebled state. The patient died in October. No autopsy was performed and no 
astases had become apparent. 


Summary 


A ease of reticulum-cell sarcoma of the maxilla has been reported. The 
‘ase was complicated by the patient’s advanced age, the presence of dia- 
tes mellitus, and the association in the tumor area of a dental tumor, an 
ontoma. The latter was not detected at the time of the initial tumor de- 
Whether the delayed healing represented tumor recurrence or 0s- 


tion. 
A combination of both would seem to 


radionecrosis is impossible to say. 

the most likely possibility. 
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DENTAL FOCI OF INFECTION IN ARTHRITIS 


Report of a Case 


STEPHEN P. MALLETT, D.M.D., Boston, Mass. 


HIS case is reported because nineteen years after a 30-year-old man was 

informed that he probably would be confined to bed or permanently dis- 
abled with a form of arthritis, he is well today and an active businessman, 
free of his complaint as the result of the extraction of four infected teeth. 

Although the hospital, clinical, and laboratory examinations at that time 
were satisfactory and complete, there was an error in the dental x-ray ex- 
amination and diagnosis. The teeth were stated to be negative for infection, 
and the patient was committed to accept a seemingly permanent and painful 
disabled existence. His mental anguish made him a serious neurological prob- 
lem, as was indicated when he told his wife that he felt “there is no sense in 
living.” 

The examination showed nothing unusual except for his pallor, very se- 
vere pain, and limited ability to move. The laboratory findings showed a 
moderately elevated white blood cell count of 11,000 and a slightly lowered 
hemoglobin of 72 per cent. 

Although an evaluation of the history of focal infection has shown a more 
conservative trend in the past twenty-five years, it is nevertheless true that 
dental infections, whether periapical or periodontal, should be eliminated in 
certain diseases, as investigators have proved that bacteria can migrate to 
joints, muscles, heart, kidneys, eyes, and so forth. 

The patient was first troubled with so-called “sciatica” about 1926 or 1927. 
There was no apparent cause. He went to bed with severe pains and cramps 
in his left leg. Medical treatment seemed of no avail and he finally went to 
his local hospital after consultation with his local physician and an orthopedic 
physician. There was no surgical operation, but an orthopedic surgeon, using 
ether anesthesia, manipulated his leg “to stretch the nerve.” He was in the 
hospital about ten days with weights, hung over a pulley at the foot of the 
bed, fastened to his leg. After a while he went home and attempted to work, 
with slight improvement. 

From the time of this episode until late in 1932 he was at work regularly 
but had occasional trouble from pain in the back and left leg. During this 
period he had several osteopathic treatments and received some benefit from 
them. He was visited by another orthopedic surgeon, who recommended cer- 
tain exercises and the wearing of a brace, but the trouble continued. From 


824 











a a ae 








10 DENTAL FOCI OF INFECTION IN ARTHRITIS 825 
fall of 1932 through February, 1933, he was under the care of a local phy- 
an, but his condition did not improve. About the end of March, 1933, he 
s foreed to stay home in bed beeause of severe sciatic pain, and he found it 
possible to sit upright in a chair or to walk or stand on his leg. He seemed 
be losing strength and getting worse. 

After consultation with another physician, he began wearing a plaster 
‘ket. All medicine was stopped and an effort was made to build up his 
ysical condition. He could rest fairly comfortably in bed with the jacket, 
it his condition did not appear to improve. 

He was then sent to another private hospital for further examination 
out April, 1933, and at that time was first asked if x-ray pictures of his 
eth had been taken. He told the doctors that in the fall of 1932 his own 
ntist examined his teeth and took x-ray pictures which’ were reported to 


e negative. 





C. D. 


Fig. 1.—A periodontal abscess involving the left mandibular first molar. 


The physical examination showed the patient with limited and painful 
motion in the lumbosacral region and pain with certain motions of the lower 
extremities, more especially on the right side. 

Diagnosis appeared to be that of an acute infectious arthritis, and a 
plaster jacket was devised and applied. He was confined to this hospital from 
May 11 to 19, during which time a thorough investigation was made as to a 
possible focus of infection. The plaster jacket was removed and he was later 
fitted to a back brace. 





C. 


Fig. 2.—A right maxillary impacted cuspid with follicular cyst and an approximating nonvital 
infected lateral incisor. 


Cc. D. 


Fig. 3.—A periodontal abscess involving the right mandibular first molar. 
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At this hospital he was examined by a surgeon, an internist, a neurolo- 
st, and a general practitioner. At the surgeon’s request, a very thorough 
amination and consultation resulted in a decision that the x-ray specialist 
the hospital should be consulted for a definite determination of whether or 
it the patient’s teeth were infected. This hospital x-ray report was negative. 
he same surgeon called a dentist and, upon examination of the hospital x-ray 
etures, it was decided that they were entirely inadequate, incomplete, and 
unsatisfactory. The surgeon and the dentist took the patient by ambulance 
| the dentist’s office, where they x-rayed his teeth and found that there were 
vo mandibular first molars showing extensive periodontal disease, an im- 
icted maxillary cuspid which showed bone degeneration, and an approxi- 
ating maxillary nonvital lateral incisor with apical infection. Caries with- 
ut pathology was also evident (Figs. 1, 2, and 3). 

The x-ray examination taken in May, 1933, of other than teeth showed a 
slight lipping on the dorsal edge of the joint surface of the astragalus of both 
eet. The metatarsal phalangeal joint of the great toe showed some chronic 
‘hanges, and there was a rather marked sclerosis in the arteries of both legs 
ind feet. Subsequent x-ray films showed a beginning calcification of the right 
iliolumbar ligament. 

No operations were performed in this hospital except for the removal of 
the infeeted teeth and excision of the periodontal infection. Under nitrous 
oxide-oxygen-ether anesthesia, the four infected teeth were removed and all 
abnormal tissue was excised. Because of the severe mental state of the pa- 
tient, general anesthesia was selected. 

Improvement was slow but steady. The patient returned to work in 
three and one-half months and complained of only a mild aggravation, fatigue, 
and some pain involving the calf muscles. He has had an occasional sug- 
gestion of the former symptoms, but nothing sufficiently severe to require 
treatment. His infection was of dental origin. 

In a letter dated Feb. 24, 1952, the patient stated: “I am happy to report 
that I have had no return of the pain in my back and leg. When that trouble 
finally cleared up, it must have been a complete cure, for I have been free from 
pain for many years.” He has lived a normal life, and even plays golf. 


Summary 


Either periodontal or periapical infection of teeth may be an etiological 
factor in certain types of arthritis; teeth, as well as other possible foei of in- 
fection, should be eliminated after careful clinical, roentgenographic, and 


laboratory examinations. 
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COMPOUND COMPOSITE ODONTOMA 


Report of a Case 


Hryi G. Trso, A.B., M.A., D.D.S.,* aNp Epwarp J. DEGNAN, B.S., D.D.S.,* 
Houston, TEXAS 


HE term odontoma has been applied to any calcified growth originating 

from teeth or from embryonal dental tissues. A compound composite 
odontoma has been described as a mass of all kinds and shapes of small teeth 
which arose as a result of the normal enamel epithelium producing many 
separate enamel organs which developed into small teeth. This mass is con- 
tained in a fibrous network. Generally, these tumors do not inerease in size, 
onee the various elements have been exhausted by the formation of calcified 
masses. 

These benign tumors may occur in either the mandible or the maxilla, and 
often the only clinical indication of their presence is the absence of one or 
more teeth in the dental arch due to their being impacted by the tumor mass. 
In some eases, these tumors produce expansion of the cortical plate with re- 
sultant facial asymmetry. Often they are discovered during a routine intra- 
oral radiographic examination. The therapy of choice is complete surgical 
enucleation of the tumor, with steps taken to make sure that all the membrane 
is removed and to avoid undue trauma to the neighboring teeth. 


Case Report 


The patient, a 32-year-old white man hospitalized for psychiatric treatment, pre- 
sented at the oral surgery clinic with a chief complaint of a “pus pocket” involving the 
upper right cuspid. Routine full-mouth dental films were made. These revealed a radio- 
lucent area containing numerous radiopaque bodies resembling small teeth (Fig. 1). There 
was an indefinite radiopaque outline consistent with a cyst. Further views were made to 
orient properly the extent of the mass in the maxilla (Fig. 2). Radiographic views of 
the sinuses revealed clouding of the right maxillary antrum. Routine laboratory and 
physical findings were noncontributory. The patient was given premedication consisting 
of 100 mg. of Demerol and 0.4 mg. of atropine given by mouth. The right infraorbital, 
right anterior palatine, and nasopalatine nerves were blocked with 2 per cent Xylocaine 
with epinephrine 1:50,000. Infiltration anesthesia was also given at the apex of the 
second premolar and first molar. 

Because of gross periodontal disease, the upper right cuspid was extracted, revealing 
the apex of the alveolus to be continuous with the bone defect, By blunt and sharp dis- 
section, a flap was extended from the distal side of the upper right first molar to a line 
of incision made 5 mm. from the crest of the interdental tissue margin to better preserve 


*Staff Dentist, Dental se.vice, VA Hospital, Houston, Texas. 
828 





e 10 COMPOUND COMPOSITE ODONTOMA 829 


ber 8 
Exposure was extended superiorly to a point approximately 15 
superior to the right cuspid alveolus. With bibeveled chisels and cross-cut fissure 


rs, a window, 20 mm. by 20 mm., was prepared in the labial alveolar plate. The tumor 
The area was cystic in 


interdental papilla. 


ss was visualized and readily enucleated with Molt curettes, 
ture, with multiple malformed teeth projecting into the cavity. 
perforation of the maxillary sinus could be found. The bony defect (Fig. 3) was loosely 
ked with Gelfoam, and the wound was closed with interrupted 000 black silk sutures. 


hos 


No clinical evidence 


Fig. 2. 
Fig. 1.—Dental film view of tumor mass as found in routine full-mouth review. 
Fig. 2.—Oblique occlusal view to orient better the position of mass. 


Fig. 3.—Radiographie view of bone defect. 


‘he tumor mass was dissected, revealing multiple dental structures which resembled small 
The pathologist’s report revealed the soft tissue to contain “stratified 


” 


teeth (Fig. 4). 
squamous epithelium of uneven widths in dense or hyalinized fibrous connective tissue. 


(he pathologic diagnosis was cyst with odontoma of maxilla, The postoperative course 


was without complications. 





TEBO AND DEGNAN O. S., O. M., & O. P. 


August, 195 


Fig. 4.—Hard and soft tissue removed from maxilla. 


Summary 


A ease report of an unusually large compound composite odontoma is 
presented. The operative technique used is outlined. The cystic constitution 


of this type of tumor mass is illustrated. The importance of following up 


findings in full-mouth radiographs with other views is pointed out. 





Oral Medicine 


TETANUS OF ORAL ORIGIN 


IRWIN B. Roprnson, D.D.S., M.S., AaNp DantEu M. Laskin, D.D.S., MLS., 
Cuicago, IL. 


LTHOUGH widespread immunization has greatly reduced the incidence of 
tetanus, on rare occasions the dentist may have to differentiate this dis- 
case from certain common dental conditions. This is due to the facts that 
1) trismus is one of the earliest symptoms of this highly fatal disease and 
2) tetanus occasionally may arise from oral foci. The purposes of this article 
are to diseuss the, disease briefly, to review previously reported cases of 
tetanus of oral origin, and to report an additional case in which the portal of 
entry was presumably a carious tooth. 


Bacteriology 


Tetanus results from the action of an exotoxin liberated by the bacillus 
Clostridium tetani. This organism, in its vegetative form, is a slender, slightly 
motile, gram-positive rod. Under adverse conditions, however, it is capable 
of spore formation. The spore develops at one end of the bacillus, giving it a 
characteristic drumstick appearance. Tetanus spores are highly resistant to 
heat, drying, and disinfectants, but exposure to sunlight reduces their viru- 
lence and may eventually destroy them completely. When protected from 
deleterious factors, the spores will remain viable for years. 

The tetanus bacillus is saprophytic in nature. It is also an obligate 
anaerobe, the spores being capable of germination only under diminished 
oxygen tension. Under aerobie conditions, the bacillus loses the ability to 
produce its exotoxin. 

Clostridii tetani are most commonly found in the soil, in manure, and 
in normal human feces. They have also been isolated as a contaminant in the 
oral cavity... The portal of entry for the organisms is usually a deep pene- 
trating injury, as found in compound fractures, bullet wounds, and puncture 
wounds caused by nails or other sharp objects. In many instances, however, 
the organism may gain entry into the body through very superficial skin 
lesions. Carious teeth and postextraction wounds also may be sites of initial 
invasion.” 

- sae Department of Oral and Maxillofacial Surgery, University of Illinois, College 
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The mere presence of Clostridium tetani in a wound is not sufficient to 
produce the disease. The wound must also contain necrotic tissue for nutri- 
tion of the organisms and it must be deep seated to provide the necessary 
anaerobic atmosphere. Such conditions usually result from the concomitant 
infection of the wound by aerobic bacteria. 

The vegetative bacilli multiply in the wound and produce an exotoxin 
which is absorbed and gives rise to the tetanus syndrome. This toxin has a 
special affinity for the anterior horn cells of the spinal cord, stimulating them 
to produce tonic muscular contractions. In addition, it has a local toxic 
action upon the neuromuscular junction. In severe cases it also will affect 
the brain cells, producing convulsions. It was originally suggested that the 
toxin reached the central nervous system by traveling along the axis cylinders 
of the motor nerves. This theory has been questioned, however, by Abel and 
Chalion,? who claim that the toxin is absorbed into the blood stream via the 
lymphatics and is then transported to the central nervous system. 


Signs and Symptoms 


The incubation period between infection with the tetanus bacillus and the 
active phase of the disease is usually about one week. However, it may be 
several days or several weeks. Occasionally, the exact time of initial infec- 
tion cannot be determined. The time of onset of the disease is not influenced, 
as heretofore believed, by the proximity of the portal of entry to the central 
nervous system. Lesions about the head and neck, therefore, are no more 


dangerous than those of other regions of the body. 

The most common premonitory symptom of tetanus is a stiffness or spasm 
of the muscles of mastication. The exact reason for this is not known, al- 
though it may be only a relative phenomenon, the frequent use of these mus- 
eles making a disturbance in their function more readily recognizable. Rest- 
lessness, irritability, stiffness of the neck, and difficulty in swallowing also 
may occur relatively soon in the course of the disease. Inability to open the 
mouth, plus the dysphagia due to involvement of the muscles of the pharynx, 
seriously interferes with the patient’s nutrition. Stiffness of the arms and 
legs, persistent headache, and chills and fever are other occasional initial 
symptoms of developing tetanus. 

As the disease progresses, widespread persistent muscular spasms occur. 
The muscles of the neck and back become rigid and the patient has marked 
trismus. The contraction of the back muscles may be sufficiently great to 
produce opisthotonus. The facial musculature also may become involved and 
the face assumes a characteristic expression, the so-called sardonic smile or 
risus sardonicus. Painful tetanic spasms precipitated by relatively slight 
stimuli, such as noise or jarring of the patient’s bed, are a rather common 
feature of tetanus. Spasm of the laryngeal and respiratory muscles results 
in eyanosis and asphyxia. Such impairment of respiration may lead to the 
development of generalized convulsions. In most instances respiratory ob- 
struction is the eventual cause of death. In other cases, the immediate cause 
of death is not apparent and can be attributed only to exhaustion. 
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Treatment 
Although Clostridii tetani are among the easiest bacteria to identify, 
ve they are isolated, culturing them from surgical material often presents 
ne difficulty due to the paucity of organisms usually present in wounds and 
fact that the foci of infection are often too small to be excised. The diag- 
sis of tetanus should, therefore, be made on the basis of the signs and symp- 
us, and treatment must never be delayed pending isolation of the organism. 

The treatment of tetanus varies widely according to the severity of the 

sease and the needs of the patient. In general, however, therapy is designed 
prevent further elaboration and absorption of toxin, to control tetanic 
.yasms, and to provide supportive measures which will maintain respiration, 
itrition, and fluid balance. To accomplish these objectives the patient is 
iven an initial intravenous injection of 50,000 to 100,000 units of tetanus 
ntitoxin for the purpose of neutralizing all the toxin in the blood stream 
which is still free and unaltered. Thereafter, daily injections of 50,000 units 
of antitoxin are given, either intramuscularly or intravenously, to insure the 
neutralization of any additional toxin that may be absorbed. In addition to 
serum therapy, where a causative wound is found, an encircling peripheral 
infiltration of 40,000 units of antitoxin is made one hour before débridement 
and the proximal museulature is infiltrated with another 40,000 units. The 
surrounding tissue is widely excised and the resultant wound is left open to 
provide adequate aeration. 

Antibiotics, such as penicillin, Aureomyein, or Terramyein, have been 
shown to have a bacteriocidal action against the Clostridium bacilli and should 
be administered in high doses.* These drugs also decrease the severity of the 
disease by controlling the secondary organisms which may contribute to the 
anaerobic environment and tissue necrosis. It should be pointed out, however, 
that tetanus is primarily a toxemia and, since antibiotic and chemotherapeu- 
tie agents have no antitoxie activity, they are not a substitute for the anti- 
toxin. 

The control of convulsive seizures in tetanus is always a major problem. 
This is generally accomplished by the careful intravenous administration of 
Sodium Amytal or Pentothal sodium. Muscle relaxants, such as d-tubocu- 
rarine in wax and oil, and drugs like mephenesin, which causes central de- 
pression of reflex activity, have also been used. As improvement occurs, intra- 
inuscular and oral barbiturates may be given. Rectal Avertin, bromides, 
chloral hydrate, or paraldehyde have also been employed alone or in various 
combinations. 

Mild hypoxia may be corrected by placing the patient in an oxygen tent. 
When such measures are inadequate to maintain proper oxygenation, a 
tracheotomy must be performed. This procedure also allows aspiration of any 
accumulated secretions in the bronchial passages. 

Tetanie spasms are usually accompanied by profuse sweating, and 
throughout the illness proper attention must be devoted to maintenance of 





ROBINSON AND LASKIN O. S., O. M., & O. P 
August, 1957 


834 


fluid and electrolytic balance and nutrition of the patient. In severe cases a 
nasogastric tube may be inserted for feeding. Intravenous fluids containing 
glucose, balanced electrolytes, and amino acids are used when necessary. 


Prophylaxis 

Active Immunization.—Persons liable to injury, occupational or other- 
wise, should be actively immunized with tetanus toxoid. The injection of this 
material results in the production of antibodies which are capable of neutraliz- 
ing the action of the tetanus toxin. Such immunity may be permanent, but 
generally it is recommended that prophylactic “booster” injections be given 
approximately every five years. If an immunized person is injured, a 
“booster” dose of 1 ¢.c. of toxoid usually will afford protection from tetanuus 
by increasing the titer of antibodies in the blood to an adequate level. In 
a person not previously immunized, however, toxoid given at the time of in- 
jury cannot induce antibody formation fast enough to protect him and pas- 
sive immunization must be used. 

Passive _Immunization.—Temporary immunity may be transferred to a 
person for about seven to ten days by the intramuscular injection of 10,000 to 
20,000 units of tetanus antitoxin. It is probable that many cases of tetanus 
are averted by the prophylactic use of this serum. Even though the disease 
may not be entirely prevented, the incubation period is delayed and the symp- 
toms may be very mild. It is not an entirely satisfactory procedure to use 
the serum routinely following every injury, however, since many persons 
may develop an anaphylaxis to the foreign protein or else be prone to serum 
sickness. On the other hand, patients with compound fractures or lacerated 
or penetrating wounds caused by objects soiled with dirt should be given 
tetanus antitoxin in large doses. Before antitoxin is administered the patient 
should be tested for serum sensitivity. 

Review of the Literature 

Tetanus arising from oral foci is relatively rare. Only fifteen cases have 
been reported since 1910. The first case, reported by Luckett® in 1910, con- 
cerned a 10-year-old girl who complained of pain from badly decayed canine 
and premolar teeth. Following this period of pain, the child developed 
marked trismus with severe tonie seizures and died within one week. Tetanus 
bacilli were cultured from the decayed teeth. 

Graffagnino and Davidson,’ in 1924, reviewing cases of tetanus in the 
New Orleans Charity Hospital, found that in one of 627 patients the teeth 
were the portal of entry for the organism. 

Maranon and Velarde,® in 1924, reported a ease of a 60-year-old woman 
who developed tetanus following extraction of a molar tooth. They believed 
that the organism was present in the mouth and entered the extraction wound. 

Jugel,® in 1925, reported a case of a 32-year-old diteh digger who had his 
‘ lower right premolars removed and then developed an infection in the sockets. 
Multiple organisms, such as staphylococci, streptococci, and actinomycosis, 
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ere cultured from the socket. About one week later the patient was hospi- 
lized with all the symptoms of tetanus. Three days following hospitaliza- 
on the patient died. The tetanus organism was cultured from the extrae- 


on socket. 

Bettsack’® presented a case in 1926 of a farmer who developed tetanus 
ith no apparent external lesions. The farmer frequently developed a peri- 
sronitis around a lower third molar and was in the habit of putting his soil- 
ifested fingers into his mouth and rubbing the inflamed gum tissue. Bettsack 
heorized that this may have been the portal of entry for the organisms. 

Graves," in 1930, analyzed 813 cases of tetanus in New Orleans and found 
hat four eases developed from the teeth as a_ site of entry, with a 25 per 
ent mortality. Dividing the cases as to types of injuries resulting in the 
lisease, he found that extraction of teeth was responsible in three cases. 

In 1945 Vinnard’? examined 352 ease histories of tetanus and found that 

eleven of the patients developed tetanus after a surgical procedure was per- 


‘ormed. Five of the eleven eases followed extraction of teeth. Three of these 


patients died. 

Griswold and Herring," in 1949, reported a case of tetanus with a his- 
tory of tooth extraction nine days before the onset of trismus. They assumed 
that the portal of entry was the site of the tooth socket, since no other lesions 


were apparent. 
Case Report 


A 67-year-old white man entered the hospital complaining of inability to open his mouth, 
pain in his lower jaw, arms, and chest, difficulty in swallowing, and profuse sweating. The 
past history revealed that he had an acute swelling of the lower left jaw two months pre- 
viously, which regressed without treatment. Three weeks before admission, swelling of 
the left jaw recurred but dental care was not sought. About ten days later the patient 
first noted numbness and peculiar stiffness of the lower jaw. Subsequently, the spasm of 
the jaw muscles became progressively worse and the neck muscles were also involved. 
The patient visited a physician, whe gave him an intramuscular injection of penicillin 
and prescribed throat lozenges. He received four daily penicillin injections, with no im- 
provement, Two days before admission he consulted another physician. Trismus was 
still present, and poor coordination of the legs was noted. He was experiencing pro- 
gressive stiffness of the back and legs, with a developing opisthotonus. Because of these 
symptoms, he was admitted to the hospital with a diagnosis of tetanus. 

Upon physical examination, the patient was found to be very apprehensive and un- 
able to speak intelligibly. His temperature was 100° F. (rectal), pulse rate was 84 per 
minute, and respiration rate was 20 per minute. Risus sardonicus was present (Fig. 1). 
Trismus prevented insertion of a tongue depressor blade for inspection of the mouth and 
pharynx. The neck was rigid and hyperextended. There was no cervical lymphad- 
enopathy. Heart sounds were normal and the lungs were clear and resonant. There were 
stiffness and rigidity of the lower extremities. Babinski reflexes were negative. There 
was no evidence of any cut, puncture wound, or other cutaneous portal of entry. 

The patient was immediately placed in isolation and was given tetanus antitoxin, 
50,000 units, and Tolserol, 2 Gm. intravenously. Intramuscular injections of sodium pheno- 
barbital, 2 gr., Chlor-Trimeton, 1 c¢.c., and penicillin, 400,000 units, were also administered. 
Following this, he received 20,000 units of tetanus antitoxin in 500 ¢.c. of normal saline 
intravenously. 

Some improvement was noted the next morning. Sodium phenobarbital, 1 gr., was 
continued intramuscularly every six hours, as well as daily injections of penicillin, 
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Fig. 1.—Photograph of patient exhibiting characteristic facial expression associated with 
advanced stages of tetanus. Note the sardonic smile (risus sardonicus) and raising of the 
eyebrows, which result from involuntary spasm of the facial muscles. 


Fig. 2.—Roentgenogram revealing extensive caries of the mandibular left first molar with 
periapical radiolucencies. 
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),000 units, and 50,000 units of tetanus antitoxin. The muscular spasms were reduced 
that the patient could talk better and was able to open his mouth about 2 em. He 
ntinued to improve and on the third day he was able to open his jaws sufficiently to 
ve radiographs of his teeth taken. These revealed extensive caries involving the pulp 
the mandibular left first molar. There were periapical radiolucencies surrounding the 
ots of this tooth, indicative of a chronic infection (Fig. 2). On the eighth day the 
jlar was extracted under inferior alveolar nerve block anesthesia, and the roots and at- 
ched granulomatous apical tissue were sent to the bacteriology laboratory for culture 
idies. 

The patient was continued on penicillin therapy and the tetanus antitoxin was re- 
iced to 10,000 units daily. He showed progressive improvement and on the fifteenth day 
ere was no remaining spasticity of the muscles. Reflexes were physiologic and equal, 
ithough his coordination was still poor. 

Bacteriologie culture of the extracted tooth and periapical tissue was positive for 
ostridium tetani. On the seventeenth day he was discharged from the hospital recovered. 


Comment 


The diagnosis of tetanus sometimes may be confused with other conditions 
which produce the same early symptoms. Meningitis and poliomyelitis are 
examples of some systemic diseases which may result in stiffness of the neck 
and jaw museles. More frequently, however, the dentist will encounter tris- 
mus, resulting from local conditions, such as a pericoronitis around a man- 
dibular third molar, or from a submasseteric or pterygomandibular space infec- 
tion. It also may be due to a peritonsillar abscess, a traumatic injury to any of the 
museles of mastication, or accompanying temporomandibular joint disturb- 
anees. Of great significance is the fact that, while such conditions may be 
the primary cause of trismus, in some instances they may mask a superimposed 
case of tetanus. This is particularly true with compound jaw fractures or 
facial lacerations. Such patients should routinely be given “booster” doses 
of toxoid or, if not previously immunized, an injection of tetanus antitoxin. 
A delay in treatment, when the disease is present, may be fatal. Since the 
mortality is estimated at between 20 and 50 per cent, the importance of early 
diagnosis is self-evident. 

Summary 


The bacteriology and symptomatology of tetanus are briefly discussed 
and previously reported cases originating from the oral cavity are reviewed. 
An additional case of tetanus with a carious tooth as the portal of entry for 
the organisms is reported. This disease may concern the dentist since it must 
be differentiated from other conditions causing spasm of the jaw muscles. 
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Oral Roentgenology 


INTENSIFICATION OF INTRAORAL ROENTGENOGRAMS BY TONING 


Jack Bupowsky, D.D.S., Austin H. Kutscuer, D.D.S., EvALD LINDER, 
Epwarp V. ZEGARELLI, D.D.S., M.S., Joun D. Piro, D.D.S., AND 
Rosin Ranxkow, D.D.S., M.D., New York, N. Y. 


LTHOUGH all will agree that it would be well if it were never necessary 

to improve roentgenograms—in terms of over-all clarity, variation in 
density, and visibility of detail—once they were exposed and developed, never- 
theless, there are times when a simple and inexpensive process of toning in- 
tensification of roentgenograms may be of value. This may be so when it is 
necessary to reduce to an absolute minimum the quantity of radiation de- 
livered to the patient (a concept of paramount importance, in view of current 
findings), when it is desirable to use a shorter than usual exposure time so as 
to avoid movement, when it is impractical to use heavy high-powered roent- 
genographiec apparatus, when it is necessary to intensify an inadvertently 
underexposed or underdeveloped (but fixed) roentgenogram, or when it is 
evident that inereased contrast will improve the diagnostic properties of a 
roentgenogram. 

Such a toning intensifier has recently been developed specifically for x- 
ray films. It was the purpose of this study to evaluate the usefulness of this 
solution as applied to intraoral roentgenographie procedures.’ Details and 
physical data with regard to the above mentioned solution have been deseribed 
previously by Blake, Roderick, and Umberger.’ 

The film used in their tests was Du Pont “extra fast,” extra porous, medi- 
cal x-ray film, type 508. All processing was carried out at 68° F. in tanks 
which were occasionally agitated. Development and fixing of the films were 
done in solutions made from Du Pont “extra fast” powdered x-ray developer 
and Du Pont liquid concentrated x-ray fixer, respectively. The films were 
washed for twenty minutes and then intensified for eight minutes, and finally 
were washed again for five minutes. The intensified roentgenograms were 
said to show some accompanying increase in grain and a tendency to streaki- 
ness. Intensification was earried out in normal room light immediately after 


: From the Division of Stomatology of the School of Dental and Oral Surgery of the 
Faculty of Medicine, Columbia University, and the Department of Surgery of the Presbyterian 
Hospital, New York, New York. 

; The intensifier used in this study was made available by E. I. Du Pont de Nemours and 
Co., Inc., Photo Products Department, Wilmington, Delaware. 
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the final wash or after the roentgenograms had been dried in the usual man- 
ner. Intensification was said to increase contrast markedly and to inerease 
the film speed by a factor of 6 or more, depending on the treatment, type of 
film used, and the contrast of the original roentgenogram. Still further in- 
creased contrast may be achieved by taking advantage of the blue image by 
viewing it through colored filters. Further film speed gains were said to be 
obtained by extending the time of intensification to fifteen minutes, if longer 
intensification was practical, without increasing fog appreciably. 

Blake, Roderick, and Umberger’ have suggested that during intensifica- 
tion iron salts in the toner intensifier convert the weak silver image of the 
roentgenogram into an intense blue image consisting of ferrie ferroecyanide 
and a mixture of silver ferrocyanides and ferricyanides. The intensified roent- 
genogram is stable under normal storage conditions. Since the image is sol- 
uble in alkali, the final wash should not be extended beyond five minutes, 
especially if the wash water is strongly alkaline. 


TABLE I. ForMULA FOR TONING INTENSIFIER 





i a l | AVOIRDUPOIS—U. Ss. 
SOLUTION INGREDIENTS | METRIC LIQUID 





A Water (about 70° F.) 750.0 ml. : 96.0 fluid oz. 
Diglyeollie acid 60.0 Gm. 8.0 02. 
Sodium hydroxide 36.0 Gm. 4.8 07. 


Water (about 70° F.) 100.0 ml. 13.0 fluid oz. 
Ferrie nitrate—9H,O 14.0 Gm. 1.9 oz. 
Potassium fluoride 2H,O 1.0 Gm. 0.13 oz. 

( poison ) 


Water (about 70° F.) 100.0 ml. 13.0 fluid oz. 
Potassium ferricyanide 5.0 Gm. 0.67 oz. 
Sodium nitrate 1.0 Gm. 0.13 oz. 
Total volume 10 L. 1.0 gal. 


Table I describes the formula for the toning intensifier solution used. In 
preparing solutions A, B, and C, the ingredients are added in the order given 
and each chemical is completely dissolved before the addition of the next in- 
gredient. Solution B is added to solution A in two minutes with constant 
stirring. Solution C is added to solution A plus B in two minutes with con- 
stant stirring, followed by an additional one minute of stirring. The various 
ingredients were chosen to give solutions good stability, to minimize intensi- 
fication of fog, to reduce softening of the image area, and to prevent corrosion 
of equipment. Unused solution is best stored in amber-colored bottles. Its 
durability is considered equal to standard solutions. Such precautions as are 
normally used during photographie processing procedures should be followed. 
Agitation and complete coverage of the film are essential to avoid streaks and 
uneven intensification. Stained laboratory equipment may be readily cleansed’ 
with dilute alcohol or a 2 per cent sodium bicarbonate solution followed by 
washing in water. Maximum intensification and contrast are obtained when 
a film, exposed without intensifying screens, is toned and viewed through a 
red filter. 





INTENSIFICATION OF INTRAORAL ROENTGENOGRAMS 


Methods 
‘'wenty patients were included in our study, in which a total of sixty 
lected and individually exposed (in duplicate, each film packet contained 
vo films), developed, fixed, and intensified roentgenograms were taken prior 
, clinical evaluation. The film exposure times and the x-ray unit factors, in- 
uding angulation, utilized in this study are ineluded in Table I. 


TABLE II. FitM Exposure TIME, ANGULATION, AND PHySsIcAL DATA ON X-RAY UNIT 








X-ray Unit 

Manufacturer: X-Ray Corporation of America 

Model No. 3A 

Serial No. 4197 

Kilovoltage 65 

Milliamperage 10 

Filtration 0.5 mm. aluminum (inherent) 

Target to tip of cone 8 inches (short cone technique) ; field size 
at 8 inches was 414 inches in diameter 





Standard Normal 

Angulation (degrees) Exposure (seconds) 
Upper molar +20 2% 
Upper premolar +30 1% 
Upper cuspid +45 1% 
Upper central incisor +40 1% 
Lower central incisor —15 1% 
Lower cuspid —20 1% 
Lower premolar -10 1% 
Lower molar 5 1% 








One anatomic area was chosen in each patient and three exposures, as 
identical as possible for each area, were made with Eastman Kodak Radia- 
tized film. The upper molar area was radiographed in Patient 1, the upper 
premolar area in Patient 2, the upper cuspid area in Patient 3, the upper cen- 
tral ineisor area in Patient 4, ete., throughout fourteen areas of the mouth. 
The sequenee was then repeated until twenty patients had been studied. 

Each film was then individually processed during developing, fixing, and 
intensification, according to the specifications in Table III. It will be noted 
(Table IIT) that in Patients 1 to 10 one film (in duplicate) of each set of three 
was normally processed; one film (in duplicate) was underdeveloped (al- 
though previously exposed normally) by a factor of one-half; and one film 
(in duplicate) was underexposed (subsequently processed normally) by a 
factor of one-half. One film of each of these duplicate film packets was then 
intensified for a time period of eight or eleven minutes. The remaining dupli- 
cate film of each packet, which had been similary developed and fixed, was 
maintained intact to act as a control. 

Beginning with Patient 11, one film (in duplicate) of each set was exposed 
and processed normally; one film (in duplicate) was exposed for only one- 
fourth the suggested exposure time for the area (later was developed nor- 
mally); and one film (in duplicate, properly exposed) was developed for only 
one-fourth the suggested development time. Intensification with agitation was 
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TABLE III 


"PATIENT | X-RAY INTENSIFICATION 
NO. NO. | AREA EXPOSURE DEVELOPED ( MINUTES ) 
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*N = Normal exposure and development. 

*Films exposed for one-half the normal period. 
tFilms developed for one-half the normal period. 
§Films exposed for one-fourth the normal period. 
(Films developed for one-fourth the normal period. 
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intained for some films for eight minutes and for some for eleven minutes with 
se films also. The duplicate film of each packet was similarly developed 
d fixed and maintained intact to act as a control. All films were washed 


only five minutes after toning. 

Each intensified film could be compared with an identically exposed and 
veloped but unintensified control film. Each pair of these films (intensified 
d unintensified) was then mounted and rated comparatively (intensified 
rsus unintensified) by seven members of the Department of Stomatology 
id one member of the Department of Surgery as to visibility of detail, over- 
| clarity, and variations in density. Each panelist performed his evaluation 


dependently and blind. 
Results 
The results of this evaluation are included in Table 1V. Typical results 
' the roentgenogram intensification procedure have been reproduced in Figs. 
1,2, and 3. From the findings in Table LV, it is evident that a not ineonsider- 
able number of intensified roentgenograms were considered superior to the 


TABLE IV. NUMBER OF PANELISTS (OF A TOTAL OF EIGHT) WHO EVALUATED AN INTENSIFIED 
FILM AS SUPERIOR OVER-ALL TO THE CONTROL UNINTENSIFIED FILM 








FILMS NORMALLY FILMS UNDERDEVELOPED | FILMS UNDEREXPOSED 
PATIENT EXPOSED AND BY ONE-HALF BUT BY ONE-HALF BUT 
NO. DEVELOPED NORMALLY EXPOSED NORMALLY DEVELOPED 
5 4 
1 1 
0 0 
0 
0 
0 
0 
0 
0 
0 
| FILMS DEVELOPED FOR FILMS EXPOSED FOR 
FILMS NORMALLY ONE-FOURTH NORMAL ONE-FOURTH NORMAL 
EXPOSED AND PERIOD BUT TIME BUT 
DEVELOPED | NORMALLY DEVELOPED NORMALLY DEVELOPED 





=e ee 











unintensified control film of the pair. There were actually 60 (films) times 8 
(evaluators), or 480, evaluations in the course of which it was theoretically 
possible that a superiority might be demonstrated. Inasmuch as twenty nor- 
mally exposed and developed and subsequently intensified films were ineluded 
in this total group, which latter process would obviously result in far too 
dense a film, the number of comparisons actually possible was 40 times 8, or 
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320 evaluations. It is seen, therefore, from Table IV that in 125 of the 320 
instances the intensified film was adjudged superior with regard to over-all 
quality and readability. This was also obvious from a further breakdown ot 
these figures which revealed that only one intensified film in the group ot 


A. 


Fig. 1.—Untoned control roentgenograph (A) and toned roentgenograph (B). Exposure factor, 
50 per cent of normal; development, normal; intensification, eight minutes. 


A. B. 


Fig. 2.—Untoned control roentgenograph (A) and toned roentgenograph (8B). Exposure factor, 
normal; development, 25 per cent of normal; intensification, eleven minutes. 


normally exposed and developed films (Table III), forty intensified films in 
the group ineluding films underdeveloped but properly exposed, and eighty- 
four intensified films in the group of underexposed and properly developed 
‘films were adjudged superior to their unintensified contro] mates. The fact 
that only thirty-one of the 125 instances of superiority occurred in Patients 
1 to 10 (in which a one-half underexposure or underdevelopment factor was 
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.d) as opposed to ninety-four instances in Patients 11 to 20 (in which ex- 
sure or development was for a period only one-fourth the normal) suggests 
ry definitely that intensification is more effective as the density and contrast 
the control experimental film diminishes, an also to be expected finding. 
thus ean be concluded that, where indicated by the oceasion or situation, 
tensification of underexposed or underdeveloped films may be attempted 
ith considerable probability of improvement in the over-all picture quality 
id readability. 
Discussion 
Intensification may fit into the over-all picture of x-ray technique as but 
ic factor and but one step in the process of obtaining superior roentgeno- 
ams under given conditions. It cannot be said at this time to represent the 
iportant answer to the routine improvement of x-ray technique. Some con- 
sideration should be given to the incorporation of a toner into the emulsion 
or the developing solution. Such an approach, however, would negate one 
of the prime assets of the intensified film—the opportunity to sight intensify 
the film in normal room light to exactly the proper or optimum density. Since 
it is possible to take any even slightly underexposed or underdeveloped film 
and, in room light, intensify it to the optimum desired density and contrast, 
further efforts should be directed at the intensifying properties of more dilute 
toning solutions and of shorter intensification periods. The technique may 
find use in restoring old and faded radiographs, a problem now under con- 


sideration in our laboratories. 


A. B. 
3.—Untoned control roentgenograph (A) and toned roentgenograph (B). Exposure factor, 


Fig 
25 per cent of normal; development, normal; intensification, eight minutes. 


In particular, in view of recent recommendations of the National Academy 
of Seiences with regard to exposure to radiation, additional experimentation 
seems indicated in an attempt to minimize patients’ exposure to radiation by 
Studies in this direction have also been under- 


means of some such technique. 
taken. 

Nearly all the investigators were agreed that the intensification process 
hrought out bone trabeculation, root formations, the lamina dura, ete. in more 
vivid detail than did the unintensified control films, and it was deemed worthy 
of further investigation to assay the use of intensification procedures using 
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deliberately underexposed or underdeveloped films as an improved diagnostic 
procedure for certain lesions of the hard structures. These findings were suf- 
ficiently impressive to warrant such a further study, which is also now in 
progress. 

The blueness of the image was disturbing initially to all viewers and re- 
mained so, to varying degrees, for the various individual evaluators during the 
entire run. However, all were agreed that the blueness of the image would 
probably prove only a temporary difficulty, lasting only until familiarity with 
the blueness was attained and also until interpretation of the blue image and 
its connotations became more routine. The use of a yellow filter, which re- 
stores a black image, may also prove of value. In areas in which an image 
could barely be discerned or could not even be seen, as at the edges of grossly 
underexposed or underdeveloped films, an undesirable yellowish tint, reminis- 
cent of improperly fixed radiographs, was noted which was decidedly unes- 
thetic in terms of the presently accepted norm for roentgenograms. Such 
areas of the film were, of course, devoid of information of clinical value in 
both the control and intensified films. 

Preliminary studies using a red filter to view the intensified films confirm 
the conclusions drawn by Blake, Roderick, and Umberger' regarding a maxi- 
mum intensification obtained by this added step, provided that the image does 
not become entirely too dark. 


Summary 


In order to evaluate the effectiveness of a toning solution for the intensi- 
fication of roentgenograms, three roentgenograms in duplicate were taken for 
each of twenty areas of the mouth (in twenty patients). These films were ex- 
posed, developed, and intensified according to various experimental and nor- 
mal specifications. Evaluation of these films by a panel from the Department 
of Stomatology suggested that, under various conditions in which it may be 
impossible to obtain other than an underdeveloped or underexposed radio- 
graph, the subsequent use of a toner intensifier is indicated to improve the 
quality of the available films. In many instances, the image produced will be 
superior to that in the unintensified state. The intensification process, an in- 
expensive, readily available, simply performed procedure, is carried out in 
room light and hence the roentgenogram may be toned to exactly the desired 
density and contrast. The technique may also prove to be of value in restoring 
age-faded roentgenograms and as a new specific differential diagnostic aid for 
hard-tissue lesions. Consideration should be given particularly to the use of 
such an intensifier to permit decreased exposure times of standard x-ray films 
in order to minimize both operator and patient exposure to radiation. 

The authors express their appreciation to Mrs. Emily Lewis, Mrs. Jean Elson, and Mrs. 
Helene W. Kutscher for their assistance with this study. 
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Oral Pathology 


HISTOLOGIC RESPONSES OF RAT ORAL TISSUES TO NONORAL 
TUMOR GROWTH AND TO CANCER CHEMOTHERAPEUTIC 
AGENTS 


I. Periodontal Tissues 


Puitie Person, D.D.S., Pu.D., S. Sigémunp Stanui, D.D.S., M.S., 
JAMES B. ALLISON, PH.D., AND Moses L. Cross.tEy, PH.D., 
BROOKLYN, N. Y., AND New Brunswick, N. J. 


Introduction 


NVASIVE features of tumor growth do not always cause death. The onset 
of less spectacular but irreversible disturbances in metabolic equilibria by 
which the integrity of the host organism is maintained may frequently do 
so. * The appearance and metabolism of the host under such circumstances 
often suggest the existenee of severe inanition and cachexia. It has also been 
noted that many of the changes occurring in such cases resemble what is seen 
clinically and experimentally in protein depletion.* + 
In the above context, the reactions of oral tissues to the depleting and 
other metabolie effeets of various tumors, and to cancer chemotherapeutic 
agents, may be important as meaningful indicators of the metabolic status of 
the tumor host, as the oral tissues are linked by metabolic equilibria to the 
other tissue and fluid compartments of the organism. 
In this article we present preliminary histologic studies of the response 
by rat periodontal structures to the growth of two experimental tumors and 
to a series of ethylene phosphoramide cancer chemotherapeutic agents. 


Materials and Methods 
Male Sprague-Dawley white rats, weighing between 130 and 200 grams, 
were used. Three experiments will be reported (as shown in Table I). In 
these experiments we used the Flexner-Jobling and Walker-256 tumors, and 
the following drugs: N, N’-diethylene-N”-phenyl phosphoramide (DPP) ; 
N-(3-oxapentamethylene)-N, N’”-diethylene phosphoramide (MEPA); and 
N-methyl, N-phenyl, N’ N” diethylene phosphoramide (DMDPP): The 


,. From the Veterans Administration Hospital, Brooklyn, New York, and the Bureau of 
Giological Research, Rutgers University, New Brunswick, New Jersey. 
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letters in parentheses following each chemical name indicate the abbreviation 
by which the compound will henceforth be identified in this article. Eael 
group of experimental or control animals contained ten or eleven rats. Die: 
was of the semisynthetic type containing 18 per cent casein? and water was 
supplied ad libitum. In each experiment, as outlined in Table I, a modified 
paired-feeding technique was used. By this method, in a given experiment 
the amount of food eaten by the group of animals which consumed the least 
each day was used to set the level of intake of all groups in the experiment 
on the following day. Thus, the food intake of all groups in a given experi 
ment would be equalized. In addition, since the pair-fed control animals in 
Group I of each of the three experiments had their food intake restricted to 
correspond with that of the metabolically disturbed tumor-bearing and drug- 
treated animals, a group of controls fed ad libitum was included. These rats 
were similar in body weight to those employed in the three experiments. In 
those animals which were tumor bearing, the tumors were grown subeutane- 
ously in the flank areas. Drugs were administered intraperitoneally in water 


solution. 


TABLE I. EXPERIMENTAL PLANS 


Experiment 165. (Tumor: Flexner-Jobling. Drug: DPP. Duration of Experiment: 31 days) 
Group I. Nontumor, nondrug controls (did not carry tumor, no drug treatment) 
Group II. Tumor controls (carried tumors, no drug treatment) 
Group III. Drug controls, low (received 0.4 mg, DPP/kg./day) 
Group IV. Drug controls, high (received 0.8 mg. DPP/kg./day) 
Group V. Tumor treated (carried tumors, received 0.4 mg. DPP/kg./day) 
Group VI. Tumor treated (carried tumors, received 0.8 mg. DPP/kg./day) 


Experiment 166. (Tumor: Walker-256. Drug: MEPA. Duration of Experiment: 31 days) 
Group I. Nontumor, nondrug controls (did not carry tumor, no drug treatment) 
Group II. Tumor controls (carried tumors, no drug treatment) 
Group III. Tumor treated (carried tumors, received 0.7 mg. MEPA/kg./day) 
Group IV. Tumor treated (carried tumors, received 0.7 mg. MEPA/kg./3 days per week) 
Group V. Tumor treated (carried tumors, received 0.7 mg. MEPA/kg./every other day) 
Group VI. Tumor treated (carried tumors, received 0.3 mg. MEPA/kg./day) 
Group VII. Tumor treated (carried tumors, received 1.6 mg. MEPA/kg./3 days per week) 


Experiment 167. (Tumor: Walker-256. Drug: DMDPP. Duration of Experiment: 25 days) 
Group I. Nontumor, nondrug controls (did not carry tumor, no drug treatment) 
Group II. Tumor controls (carried tumors, no drug treatment ) 
Group III. Drug controls, low (received 0.5 mg. DMDPP/kg./day ) 
Group IV. Drug controls, high (received 1.0 mg. DMDPP/kg./day) 
Group V. Tumor treated (carried tumors, received 0.5 mg, DMDPP/kg./day) 
Group VI. Tumor treated (carried tumors, received 1.0 mg. DMDPP/kg./day) 





The starting number of animals in each group was 10-11. 


For each of the three experiments listed in Table I, the following pro- 
cedure was used. On the first day of the experiment, transplants were made 
to animals in the tumor-bearing groups. Three to five days later, depending 
upon the rapidity of the tumor “take” in a given experiment, drug treatment 
-was begun. Termination of an experiment was accomplished by gas asphyxia- 
tion. Immediately following sacrifice, heads were removed and placed in 10 
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cent formalin. The tissues were then processed and mesiodistal sections of 
mandibular first molar and its periodontium were cut and stained with 
atoxylin and eosin. 

Results 


A. Tumor and Drug Effects as Reflected in Food Intakes.—I'ig. 1 shows 
‘ical limiting food intakes for experiments 165 and 166. To obtain the 
lues shown in the graphs, the total food intake of the group which con- 
ned the least food on a given day was divided by the number of animals in 
it group. The abscissa represents duration of the experiment in days, 
ile on the ordinate is shown grams of food consumed per day per animal. 
ie Roman numerals indicate the groups which consumed least and therefore 
re limiting in food intake on those days which are encompassed by the 


dicating brackets. 











25 


De) 
oO 





oO 


| & xperiment 166 





ad 
z 
= 
za 
<_< 
~“ 
> 
| 
2) 
7 
” 
= 
Oo 
! 
WJ 
x 
az 
= 
r 4 





FOOD 








iS — 25 
DAYS 


Fig. 1.—Average daily food intake of animals in experiments 165 and 166. The Roman 
numerals above the graphs indicate the experimental group which was limiting in food intake. 
The brackets encompass the days of the experiment during which they were the limiting 
groups. The dotted line refers to experiment 165, the solid line to experiment 166. 





The dotted line represents the data for experiment 165, involving the 
l‘lexner-Jobling tumor and the drug DPP. The solid line represents data for 
experiment 166, involving the Walker-256 tumor and the drug MEPA, In 
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experiment 165, Group IV, the high-drug-treatment group of animals was most 
severely affected insofar as food intake was concerned, and it set the limiting 
food intake during the main portion of the experiment. Apparently the Flex- 
ner-Jobling tumor did not affect food intake as adversely as did the drug 
On the other hand, in experiment 166 the most seriously affected group was 
the nondrug-treated, tumor control, Group II, as may be seen from the graph 
The animals of Group II were so seriously affected in this experiment (and 
in experiment 167) that most of them died from the effects of the tumor befor: 
they could be sacrificed. (The great number of spontaneous deaths of Walker 


control Eat Toh ad TCG Ne. aaa tte oe he intartadicular bone. ag wel 
pte y “ny of the marrow spaces. (Hematoxylin and eosin stain. Magnification, x32; re- 
tumor controls—experiment 166, Group II, and experiment 167, Group U— 
made it impossible to obtain sufficient properly fixed oral tissues from only 
these groups for histologic study. Consequently, comparable Walker-256 tu- 
mor controls from a similar experiment, not reported here, were utilized in 
order to supply properly fixed tissues of Group II animals for histologic 
study.) For this reason, on the twenty-third day of experiment 166 the re- 
maining animals of Group II were sacrificed and following this, as shown in 
the graph, the animals of Group IV set the limiting food intakes. The data for 
experiment 167 are sufficiently similar to those for experiment 166, with re- 
spect to the severity of the tumor-induced food restriction, that presentation 
of the data from experiment 166 may be considered representative for the two 
experiments. 

These results demonstrate graphically the greater malignancy of the 
Walker-256 tumor, as compared with the Flexner-Jobling tumor, and the more 
serious metabolic disturbances induced by the former. They also depict the 
restriction of food intake caused by the Walker-256 tumor and the phosphor- 
amide drugs. 
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B. Histologic Study of Periodontium.—Notwithstanding the differences in 
lignaney of the two tumors, and the fact that three different chemothera- 
itie agents were used, the outstanding histologic changes in the periodontal 
ues of all groups in the three experiments were very similar, including the 
tumor-bearing, no-drug-treatment, pair-fed controls (Group I) of all three 
veriments. 

As will be seen, these changes occurred in the periodontal membrane, ce- 
itum, alveolar bone, and marrow spaces and closely resembled changes seen 
generalized inanition and in protein depletion. Variations in the intensity 
these changes existed within a given group. Qualitatively, however, the 
nges were identical in all groups and, from the histology of the tissues, no 
/ group was more severely affected than any of the others. Therefore, in 
senting results, typical sections will be shown from experiment 165, Group 
nontumor-bearing, no-drug-treatment, pair-fed controls) and Group II 
lexner-Jobling tumor controls). These sections will be compared with 

hers taken from the additional ad-libitum-fed controls set up later in the 
periment, thereby providing a comparison with nontumor-bearing animals 
i a nonrestricted food intake. 


Fig. 3.—Photomicrograph of a mesiodistal section of the mandibular first molar of a 
tumor-bearing rat. Note the thinning of the trabeculae of the interradicular septum and 
the enlarged marrow spaces. (Hematoxylin and eosin stain. Magnification, x32; reduced \4.) 

Fig. 4.—Photomicrograph of a mesiodistal section of the mandibular first molar of a 
pair-fed control rat. Note the enlarged marrow spaces, as well as the thinning of the tra- 
eto of the interradicular septum. (Hematoxylin and eosin stain. Magnification, x32; 
educed \%.) 


» 


1. Alveolar bone: In Figs. 2, 3, and 4 may be seen low-power views of sec- 
tions of the periodontal tissues of a control animal fed ad libitum, a tumor- 
aring animal from Group II, and a pair-fed control animal from Group I, 
espectively. In comparing the appearance of the alveolar bone of the con- 
trol animal fed ad libitum (Fig. 2) with the alveolar bone of the tumor-bearing 
nd pair-fed controls, a marked enlargement of the marrow spaces and thin- 
ing of the trabeculae were noted in the latter two groups (Figs. 3 and 4). 
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There also was less cellular marrow in these latter two groups. Since th 
changes occurred in both tumor-bearing and pair-fed controls, it is apparent 
that the osteoporosis and marrow changes seen in the Flexner-Jobling tumor 
bearing animal (and this applies to the Walker-256 and all the drug-treated 


animals, as well) were not specific responses, but were more likely the result oi 


inanition from food restriction. 


Fig. 5.—Photomicrograph of the interradicular crest in a mesiodistal section of the 
mandibular first molar of a control rat fed ad libitum. Note the areas of active bone apposi- 
tion at the septal crest. (Hematoxylin and eosin stain. Magnification, x65; reduced \.) 


Fig. 6. Fig. 7. 


Fig. 6.—Photomicrograph of the interradicular crest in a mesiodistal section of the 
mandibular first molar of a tumor-bearing rat. Note the lack of bone apposition at the 
crest, as well as the thin alveolar bone proper. (Hematoxylin and eosin stain. Magnifica- 
tion, X65; reduced 4.) 

Fig. 7.—Photomicrograph of the interradicular crest in a mesiodistal section of the 
mandibular first molar of a pair-fed control rat. Note the reduced bone apposition at the 
—, —— marrow spaces. (Hematoxylin and eosin stain. Magnification, x65; re- 
duced \. 


In Figs. 5, 6, and 7 are shown higher magnifications of the bifurcation 
areas of the previous sections. In Fig. 5, taken from an ad-libitum-fed contro! 
animal, may be seen the small marrow spaces in this area with active bone 
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mation oceurring adjacent to the periodontal membrane, as evidenced by 

osteoid tissue immediately opposite the cementum. Figs. 6 and 7, from 
nor-bearing and pair-fed control animals (applicable to all other groups), 
w the enlarged marrow spaces which encroached into the region subjacent 
the periodontal membrane in the bifureation area, replacing the bone in 
s region. There was less osteoid formation in the bifurcation area. 


2. Periodontal membrane: Fig. 8 shows the periodontal membrane area 
om the proximal root surfaces. On the left (A) is the periodontal membrane 
mm the ad-libitum-fed control, in the center (B) is one from a tumor-bearing 
‘imal, and on the right (C) is a periodontal membrane from a pair-fed con- 
i. There were larger and more numerous nuclei in the periodontal mem- 
ane of the control animal fed ad libitum and there was deeper staining of 


Fig. 8.—Photomicrographs showing the periodontal membrane from comparable areas 
of the proximal root surfaces of the mandibular first molars_in a control rat fed ad libitum, 
(B) a tumor-bearing rat, and (C) a pair-fed control rat. Note the large number of nuclei 
and dark-staining collagen fibers seen in A as compared with the reduced number of nuclei 
“he <at collagen fibers seen in B and C. (Hematoxylin and eosin stain. Magnifi- 
cation, 32. 
its collagen. In addition to the decrease in the size and number of nuclei and 
the lighter staining of the collagen bundles of the tumor-bearing and pair-fed 
control animals, as shown in Fig. 8, B and C, there was some degree of edema 
and disorganization of the periodontal membrane in the tumor-bearing and 
pair-fed control animals. This was evidenced by a change in direction of the 
fibers and by a thinning and more granular appearance of the fibers. There 
was also a decrease in numbers of osteoblasts and cementoblasts in the see- 


tions from the tumor-bearing and pair-fed animals. 
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3. Epithelium: The gingival epithelium in all groups appeared unaffected 
by the experimental procedures. The apical level of the epithelial attachment, 
as seen in Figs. 2, 3, and 4, was at or near the cementoenamel junction in all 
animals. 

Discussion 

The Walker-256 tumor is far more destructive than the Flexner-Jobling 
one. Animals bearing the Walker-256 tumor begin to die ten to fourteen days 
after implantation. In twenty-one to twenty-eight days most Walker animals 
die spontaneously. On the other hand, animals bearing the Flexner-Jobling 
tumor live far beyond such a time interval. (Recently it has been noted that, 
following their initial vigorous growth, the number of spontaneous regressions 
of the Flexner-Jobling tumor has been increasing.) Generally speaking, 
Walker-256 tumor-bearing animals will, for unknown reasons, severely limit 
their food intake as the tumor grows.'*'* In most instances Flexner-Jobling 


animals do not so limit their intakes. 

The ethylene phosphoramide drugs, like all cancer chemotherapeutic 
agents known today, are also injurious to nontumor or “normal” body cells. 
As a class, they may cause restriction in food intake, less efficient utilization 
of ingested food, and depression in weight and activity of various body 


organs.® 7 

In considering the foregoing information in relation to the histologic 
analysis of the periodontal structures, it may be said that the end results of 
tumor growth and drug treatment in the experiments described were the same 
and may be ascribed to inanition. The changes seen in the periodontium of 
tumor-bearing and drug-treated animals were nonspecific and have been de- 
seribed in experiments involving other variables, such as acute starvation‘ 
and protein depletion.® '° 1! These results are also in accord with frequent 
findings in human beings, where the oral tissue changes accompanying growth 
of malignant neoplasms are usually nonspecific in nature. This does not im- 
ply that mechanisms involved in causing such tissue changes were necessarily 
the same, for it is to be expected that differences would exist, depending upon 
the type of tumor involved and the chemical nature of the drug used in treat- 
ment of the tumor. 

A more detailed metabolic analysis of the periodontal tissue changes must 
await continuing experiments of a biochemical nature. It may be stressed, 
however, that a growing tumor acts as a nitrogen trap, and avidly draws from 
the protein metabolic pool amino acids and derivatives, of both exogenous 
and endogenous origin, to serve as building blocks for its synthetic activities. 
The restriction of food intake, such as occurs with growth of the Walker-256 
tumor and some of the phosphoramides, may impose a still greater burden 
upon endogenous tissue sources, for both building blocks and energy supply. 
It should be recognized, however, that. such a voluntary food restriction may 
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metabolically advantageous to the animal, since it is self-imposed. In addi- 
m, it may be recalled that the energy metabolism of tumors is more wasteful 
an that of nontumorous tissues in that an anaerobic glycolytic metabolism 
found in tumors, while more efficient aerobic processes predominate in adult 


ntumor tissues.?2 Periodontal tissues, as the present experiments demon- 
rate, participate in the rearrangements which occur in meeting the above 
tuations. Of importanee, as a result of the present studies, is recognition of 
ie fact that the experimental situation reproduces, outwardly at least, some 


the phenomena seen in human beings. 


Summary and Conclusions 

1. A series of three experiments studying the effects on periodontal tis- 
ues of the Flexner-Jobling and Walker-256 tumors and three phosphoramide 
aneer chemotherapeutic drugs in rats is reported. 

2. The Walker-256 tumor and phosphoramide drugs caused severe food 
estriction in the animals. 

3. The effects on the periodontal tissues of both tumor-bearing and drug- 
treated animals were nonspecific. They consisted of: osteoporosis of the al- 
veolar bone, reduction in the number of osteoblasts and cementoblasts, thin- 
ning and disorganization of the collagen bundles of the periodontal membrane, 
and a decreased cellularity of the periodontal membrane. 

4. Histologie changes similar to those listed above were also observed in 
the pair-fed control groups in each of the experiments. 

It is concluded that the histologic changes observed in all groups studied 
were the result of inanition subsequent to restricted food intake following 


either tumor growth or drug treatment. 
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ORAL MELANOTIC PIGMENTATION IN POLYOSTOTIC FIBROUS 
DYSPLASIA—ALBRIGHT’S SYNDROME 


R. J. Gort, D.D.S., M.S., anp A. P. CHaupury, B.D.S., Px.D., 
MINNEAPOLIS, MINN. 


“IBROUS dysplastic lesions of the bones of the head and neck, of both 
 monostotie and polyostotic types, have been described elsewhere quite 

mmprehensively and will not be discussed in this article. The purpose of this 
rief report is to call attention to the oral pigmentation that may accompany 
1e polyostotie type. Thoma cited a case which was brought to his atten- 
tion in personal communication with Drs. Thannhauser and Ettinger.’ Their 
patient was a 26-year-old white woman with black pigmented areas on the 
lips, hard palate, and gingivae of three years’ duration. A dysplastic fibrous 
uass was found in the left maxillary bone, producing facial asymmetry, and 
similar masses were found in the frontal bones, left humerus, upper ramus 
of the right pubie bone, and the upper parts of both femurs. 

The ease described above was one of Albright’s syndrome. This peculiar 
disease of unknown etiology is characterized by polyostotie fibrous dysplasia, 
precocious puberty in females, and areas of cutaneous pigmentation. These 
spots may be as small as freckles, or they may be huge patches extending over 
a large part of the trunk. Most frequently they are located on the back, neck, 
scalp, and thighs. The pigmentation usually affects the same side of the 
body on which the bone “cysts” oceur. These same café au lait spots also 
oceur in about 90 per cent of patients with von Recklinghausen’s disease and, 
as isolated spots, they exist in about 10 per cent of the general white popula- 
tion. The typical spot will exceed 1.5 em. in diameter. Microscopically, one 
cannot distinguish between the pigmented areas accompanying Albright’s 
syndrome, von Recklinghausen’s neurofibromatosis, or the nonspecific pig- 
mentation seen in the general population. Perhaps they all are derived from 
the same neurogenic origin. 


Case Report 


The patient, a well-developed, well-nourished 31-year-old white man, 
complained of a painful tooth in the upper left jaw. A mild facial asymmetry 
was apparent. The patient stated that a swelling of his jaw was noticed six years 
prior to admission, when he was in the Army, but no treatment was instituted 
ind the mass remained about the same size. Three years prior to admission the 
patient suffered fractures of his left fibula and tibia, and roentgenograms of his 
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fractures raised enough clinical interest for a complete roentgenographie survey 
to be done. He was advised by his physician that he had ‘‘many bumps on his 
bones” and was asked to remain in the hospital for a complete work-up. This 
he refused to do. His fracture sites healed well and did not bother him. The 
patient had no siblings, and experienced puberty at the normal time. 


Fig. 1.—Note café au lait spots on patient's back. 


Examination of Skin and Mucous Membrane.—Large irregular melanotic 
areas were noted on the right side over the thoracolumbar areas, with some 
extension to the anterior abdomen to the level of the umbilicus (Fig. 1). The 
patient stated that these had been present since birth. Melanotice spots were 
present on the mucocutaneous areas of the lips, the hard and soft palates, and 
bilaterally on the buccal mucosa (Fig. 2). Generally the pigmentation is uni- 
lateral, but in this case the involvement was bilateral on both the skin and 
the oral mucosa. However, more was present on the right side of the body. 

Examination of Skeletal System.—On the occiput a marked bony prom- 
inence was noted. A large, nontender, rounded enlargement of the left max- 
illa produced a mild facial asymmetry (Fig. 3). 

The fingers were small and stubby, with the terminal phalanges all 
markedly shortened except for the fifth on the left hand. The nails were also 





me 10 ORAL MELANOTIC PIGMENTATION IN ALBRIGHT’S SYNDROME 859 


ber 8 


A, Melanotic pigmentation of palate. B, Similar pigmentation of buccal mucosa. 


Fig. 3.—Note swelling of left side of patient’s face. 
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short, with clubbing of the involved fingers. The left tibia was bowed, with 
the convexity on the medial side, and its surface was roughened and irregu- 
lar. A prominent transverse ridge was noted just above the medial malleolus, 
giving evidence of an old fracture. The right tibia was bowed medially but 


was smooth. 


Fig. 4.—Arrows demarcate involvement of maxillary sinus by fibrous dysplasia. 


Several large pseudocystic areas were noted in the first, third, fifth, and 
seventh ribs anteriorly on the left side. The transverse process of the seventh 
cervical vertebra was similarly involved. There was diffuse thickening of the 
basal plate of the skull, as well as overgrowth of the occipital bone, and a 
large radiopacity was noted in the left maxilla (Fig. 4). Only the right 
humerus seemed completely free of involvement (Fig. 5). 

Laboratory Findings.—The only abnormal finding was a slightly elevated 
alkaline phosphatase (14.5 Bodansky units). Biopsy showed that the tissue 
«onsisted of randomly arranged miniature bone and osteoid spicules separated 
by a fibrous marrow. Osteoblastic activity was minimal, as was osteoclasis. 
There was some whorling of the fibrous connective tissue (Fig. 6). 


Conclusions and Summary 


The ease of a 31-year-old white man with Albright’s syndrome manifesting 
oral pigmentation in addition to skin pigmentation is presented. Although 
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Fig. 5.—Radiograph showing pseudocystic involvement of the right and left tibia and fibula. 


Fig. 6.—Photomicrograph showing fibrous tissue with islands of new bone formation. 
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quite a number of cases of Albright’s syndrome have been described, oral pig- 
mentation either is not a common part of the syndrome or has been over- 
looked. 
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A VASCULAR AMELOBLASTOMA 


R. B. Lucas, M.D., M.R.C.P., Lonpon, ENGLAND 


HE first ease of an extremely vascular ameloblastoma was reported by 

Kiihn® in 1932 as a combination of adamantinoma and hemangioma; further 
ises have been recorded by Oesterreich'’® and Aisenberg,’* while Thoma’* 
lustrates a ease of Ewing’s. Tumors of this type, therefore, are apparently 
ery uncommon and little is known of their histogenesis. 


Case Report 


Clinical Findings.—The patient was a 43-year-old woman with a swelling in the right 
side of the mandible. The clinical and radiologic features were typical of ameloblastoma. 
Resection of the affected segment of jaw was performed. Recovery was uneventful. 

Pathologic Examination.—The specimen consisted of a portion of mandible measuring 
ipproximately 2 by 1.5 em. and largely replaced by a multicystic lesion with the typical 
naked-eye appearance of ameloblastoma. 

Microscopically, the general structure of the tumor is characteristic of ameloblastoma. 
In some areas the tumor tissue is arranged in a follicular manner (Fig. 1), but for the 
most part the pattern of the growth is plexiform (Fig. 2). In the follicular areas the 
individual islets or follicles consist of a peripheral layer of cubical or low columnar cells 
surrounding a central zone of stellate cells. In some of the follicles there has been degenera- 
tion of the central cells with consequent cyst formation, while in others squamous meta- 
plasia has oceurred. Between the follicles there is a quite abundant connective tissue stroma 
which is only moderately vascular. 

In the plexiform areas the intertwining strands of epithelium are composed of the 
same cell types as those already mentioned, and here the presence of cysts is very notice- 
able. The eysts oceur both in the epithelium and in the stroma; those marked EF and F in 
Figs. 2, 3, and 4, for example, are epithelial cysts, while A, B, C, and D are stromal cysts. 
The contrast between the two types of cysts is well illustrated in Fig. 3, where a strand 
of tumor epithelium crosses the field diagonally. This strand is composed of stellate cells 
hounded by a layer of cubical cells on each side. The epithelial nature of cyst F is evident, 
since it occurs among the stellate cells. Cysts C and D, on the other hand, are situated 
where the connective tissue stroma should normally be seen, that is, on the side of the layer 
of eubieal cells opposite that un which the stellate cells occur. Another example is seen 
in Fig. 4, where the general appearance is superficially somewhat similar to Fig. 3. In this 
case, however, the strand of epithelium is bounded on one side only by a layer of cubical 
ells and eyst C, to the right of this layer, is a stromal cyst. To the left of the layer are 
stellate cells, and degeneration among them has produced the epithelial cyst Z. 

A very noticeable feature of the tumor is its profuse vascularity. Only the plexi- 
form areas of the growth are thus involved, for the excessive blood supply is connected with 
he stroma of the tumor and not with its epithelium. Thus, in the stromal cysts there can 
ften be seen greatly dilated capillaries, although sometimes only free blood is present. In 
yst C, for example, a large quantity of blood is seen but no endothelium can be detected, 
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Fig. 1.—A follicular area of the tumor, showing islets of stellate cells bounded by a layer 
of cubical cells. The follicles show central cystic change. There is an abundant connective 
tissue stroma. (Magnification, x80.) 


Fig. 2.—A plexiform area showing marked vascularity. A, B, C, and D are stromal cysts, 
and E and F are epithelial cysts. (Magnification, x80.) 





VASCULAR AMELOBLASTOMA 


Fig. 3.—High-power view of the area shown in the right-hand box in Fig. 2. (Magnification, 
320.) 


Fig. 4.—High-power view of the left-hand box in Fig. 2. (Magnification, 320.) 
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while in cyst D there is an endothelial lining although the connective tissue between this 
structure and the tumor epithelium has very largely disappeared. The loss of connective 
tissue support for capillaries is a feature of the growth, a good example of this being shown 


in Fig. 5. 


Fig. 5.—A capillary in a stromal cyst, unsupported by connective tissue. (Magnification, 320.) 


Discussion 

Although the presence of extreme vascularity is, of course, a very notice- 
able feature of the previously published eases of hemangioameloblastoma, a 
study of the photomicrographs and descriptions suggests that two separate 
types of tumor have been included in this category, the pronounced vascularity 
being merely a secondary phenomenon common to both types of lesion. These 
two types of tumor are: first, the typical plexiform variety of ameloblastoma. 
such as the tumor described here and also the ease illustrated by Thoma’ and 
the third of Aisenberg’s? three cases, and, second, the lesion which has been 
reported as adenoameloblastoma by Bernier and Tiecke,* * Thoma,’ and others, 
as a tumor of enamel organ epithelium by Lueas,® and also under various other 
designations.* * ‘1 Aisenberg’s first two cases of hemangioameloblastoma appear 
to be of this type, and Kiihn’s case may well be also. It has not been possible 
to refer to the report of the remaining case of hemangioameloblastoma, that 
of Oesterreich,’’ so no opinion is offered with regard to it. 

The vascular changes seen in these two types of tumor are of comparable 
nature, and they are related to alterations in the stroma of the lesions. Stromal 
changes occur very frequently in tumors of many types and, in particular, 
eystie change is not infrequently seen in such neoplasms as basal-cell carcinoma, 
adenoid cystic carcinoma of the salivary glands, and ameloblastoma, among 
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ers. In the ease of the ameloblastoma, cystic change in the stroma occurs 
the plexiform type of growth and produces very characteristic appearances.’ 
e first change to be noted in eases of this type is loosening and edema of the 
omal connective tissue, followed by the appearance of microcysts. These 
all eysts coalesce and ultimately the stroma of the affected area disappears 
tirely, leaving only a large cystic space. Blood vessels often appear to be 
ry resistant to this disintegrative process, however, for they are frequently 
ind to persist when all other elements of the stroma have disappeared. UIti- 
ately, however, the blood vessels also vanish, and a completely cystic space 
left. 
It seems quite feasible that in the rare vascular types of ameloblastoma the 
st change is also cystic degeneration in the stroma and that subsequently the 
essels persist and dilate instead of disappearing, as they would do in the usual 
vpe of stromal eyst. This leads to appearances such as those illustrated in 
‘ig. 3 (eyst D), in which the vessel is represented by a single layer of endo- 
helium that is almost in apposition with the tumor epithelium. Dilated vessels 
if this type ultimately rupture and the stromal cyst then comes to contain free 


blood. 

An alternative explanation of the process is that it is neoplastic. This is 
apparently the generally held opinion, since these eases are referred to in the 
literature as adamantinohemangioma, ameloblastic hemangioma, hemangioamel- 
oblastoma, or by some similar designation. Nevertheless, an unusually vascular 
tumor does not become, by that fact, a hemangioma and, as Willis“ so rightly 
points out, no modern pathologist should be so misled by finding blood in 
adenoearcinomatous spaces that he mistakes such tumors for hemangiomas, as 
was onee done. Highly hemorrhagic characteristics are not peculiar to angi- 
omatous growths, but are also seen in a variety of other tumors. 

There is no reason to suppose that the tumors discussed here owe their 
unusual vaseularity to a neoplastic process. Indeed, the evidence is to the 
contrary. On the one hand, there is an entire absence of any vasoformative 
activity while, on the other hand, the presence of free blood in many of the 
cysts suggests that the process is essentially degenerative, as shown by disin- 
tegration and disappearance of the dilated vessel walls, rather than prolifera- 
tive. This process appears to be of comparable nature in the two types of 
tumor which have been reported in the literature as hemangioameloblastoma, and 
it seems reasonable to conclude that it represents a purely secondary change. It 
is suggested, therefore, that the designation of hemangioameloblastoma should 
not, in the future, be used for growths of the types just mentioned, and that 
the term should be reserved until such time as it can be employed for a tumor 
in which the vascular changes form an essential part of the neoplastic process. 
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HYPERTHYROIDISM 
Report of a Case Exhibiting Periapical Changes 
JuLius ScHaFFrerR, D.D.S., NEw York, N. Y. 


WHITE woman, aged 35 years, was seen for a routine roentgenographic 
\ and clinical oral examination on May 4, 1955. The clinical record for 
; patient is uninterrupted from 1939 to the present, except for the years 
13 to 1946. 

Upon examination of the roentgenograms, apical radiolucencies were 
ticed in the right mandibular central incisor and right mandibular first 
lar areas. These teeth were without subjective symptoms and there was 
) history of trauma (Figs. 1 and 2). 





Fig. 1. Fig. 2. 


Figs. 1 and 2.—Radiographs taken April 25, 1955, exhibiting apical rarefactions. The pulp 
test findings are within normal limits. 


The pulp test findings, obtained with an instrument employing a galvanic 
current and reading the results in volts, were within normal limits. At this 
time (May, 1955) a study of the patient’s previous roentgenograms taken at 
yearly intervals disclosed the beginning of some apical activity of the mandib- 
ular right central incisor and first molar as far back as September, 1953. 


Presented at the Nov. 19. 1956, monthly conference of the New York Institute of Clinical 
‘ral Pathology held at the New York Academy of Medicine. 
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Because of the clinical findings and roentgenographic history, a diagnosis o/ 
cementoma was made. This diagnosis, it was felt, was further justified b; 
the age and sex of the patient and the location of the radiolucencies (Figs. 3 
and 4). 


3.—Radiograph taken May 24, 1942. The pulp test findings are within normal limits. 


Fig. 4.—Radiograph taken Sept. 18, 1953, showing the first evidence of periapical bone 
changes around the right mandibular central incision. The pulp test findings are within 
normal limits. 


In the late fall of 1955, the patient began to exhibit the classical signs of 
hyperthyroidism (Graves’ disease), and on Dee. 12, 1955, a subtotal thyroid- 
ectomy was performed. The postoperative course was difficult and the patient 
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ented rather typical signs of hypothyroidism. She is presently being 
ntained at a good metabolic level by 2 grains of thyroid daily. 

On May 23, 1956, intraoral roentgenograms were taken, and the radio- 
neies deseribed previously had regressed to the point of complete nor- 
cy. The pulp test findings (employing the technique used previously) 
e again within normal limits (Figs. 5 and 6). 


Fig. 6. 
‘igs. 5 and 6.—Radiographs taken May 23, 1956. The apical rarefactions seen in Figs. 1 
and 2 are filled in. The pulp test findings are within normal limits. 
It is assumed a priori that the apical changes were directly related to a 
hyperthyroidism, a transitory hypothyroidism, and a subsequent return to a 
normal metabolie balanee. 


Hyperthyroidism is the result of a hyperblastic overactive thyroid which 
secretes an excess of hormone into the circulation. Hyperthyroidism is charac- 
terized by an accelerated rate of tissue oxidation, with an increase of basal 
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metabolism, and a negative iodine balance. The protein-bound iodine of the 
blood is inereased, and the skeletal changes observed (reduced bone apposi- 
tion and increased osteoclastic bone resorption) are a direct result of a com 
pensatory attempt to mobilize these elements. 

In the case being reported, all the common manifestations of hyperthy 
roidism were present: increased heat production, increased cardiac rate 
(tachycardia), nervousness, irritability, and tremor. Exophthalmos, whic: 
is reported to be common in diffuse goiter with hyperthyroidism (Graves’ dis 
ease), was not present. 

Periapical changes were first detected as early as 1953, approximately 
two years before gross clinical manifestations were observed. If the assump- 
tion that these apical rarefactions were the result of demineralization caused 
by hyperthyroidism is correct, then it also must be assumed that hyperfune- 
tion of the thyroid gland was present before 1953, since the osseous changes 
are always secondary to the marked increase in the excretion of calcium and 
phosphorus via the bowel and kidney. Anderson’ states, ‘‘The clinical con- 
dition (in hyperthyroidism) may develop slowly or suddenly, and proceed 
through a course which may be rapid or prolonged by a series of exacerba- 
tions and remissions. ”’ 

Goldman’s? study, in 1943, in experimental hyperthyroidism produced 
alveolar changes due to marked osteoporosis, especially of the spongiosa. 
Marked osteoclastic activity with fibrosis was present with no evidence of 


repair by osteoblastic activity, such as is seen in hyperparathyroidism. 
The transitory hypothyroid symptoms exhibited by this patient were rap- 
idly controlled by thyroid therapy. In November, 1955, before the thyroid- 


ectomy, the patient’s pulse was 130 and regular. The thyroid gland was en- 
larged to approximately five times the normal size and a marked bruit was noted 
by auscultation with the stethoscope. The radioactive iodine uptake was 58 
per cent and was interpreted as indicating mild hyperthyroidism. The pa- 
tient’s weight was 11614 pounds, although in recent years her average weight 
was 126 pounds. At present, her weight has returned to 124 pounds and her 
appearance is normal. The basal metabolic rate (last recorded on April 27, 
1956) is minus 3 per cent. The resultant metabolic balance is reflected in a 


normal clinical medical picture. 
Summary 


The generalized accelerated metabolic rate found in hyperthyroidism is 
characterized by well-known skeletal changes that have been reported in the 
medical literature. A perusal of the pertinent references and published pa- 
pers does not specifically describe osseous changes of the mandible or maxilla 
due to hyperthyroidism. 

A ease of hyperthyroidism (Graves’ disease) that exhibited periapical 
rarefactions which filled in completely upon surgical treatment is presented. 
- An interesting feature of this case is that the radiographic record, intact over 
a sixteen-year period, disclosed the first evidence of periapical rarefaction 
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than two years before the clinical subjective symptoms of hyperthyroid- 
sent the patient to her physician. 
It is not to be construed that henceforth periapical rarefactions should 
-onsidered pathognomonic of generalized metabolic disease. However, 
case emphasizes once again that not all apical radiolucencies are of pulpal 
in. 
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STUDIES ON SALIVARY CALCULUS* 


I. Histochemical and Chemical Investigations of Supra- and 
Subgingival Calculus 


IRWIN D. MANDEL, B.S., D.D.S., AND Barnet M. Levy, A.B., M.S., D.D.S., 
New York, N. Y. 


Introduction 


HERE have been a number of reports concerning the inorganic composi- 

tion of supragingival, subgingival, and salivary duct caleulus.* As Hodge 
and Leung* pointed out, ‘‘These analyses are in complete agreement with the 
general principle that all calcium phosphates in the body have a remarkable 
constancy of composition.’’ A study of the organic fraction of subgingival 
ealeulus indicated the presence of keratin, nucleoprotein, mucin, and fat.’ 
There have been no reports on the nature of the organic component of supra- 
gingival or duct calculus. It has been assumed that the organic fraction of 
supragingival caleulus is derived from desquamated epithelial cells, food 
debris, mucus, and bacteria. 

Numerous reports®*’” on the histologic structure of decalcified calculus 
all tend to confirm the original observations of Naeslund.’ Naeslund described 
the caleulus matrix as being ‘‘built up partly of a close network, constituted 
partly of mutually intertwined, branched, actinomyces-like threads, and partly 
of straighter, parallel, stiff, unbranched threads, conforming to Leptothrix. 
In the meshes of this network were greater or smaller quantities of amorphous 
masses, as well as other microorganisms, chiefly coceal and fusiform bacteria.”’ 
He found no difference between subgingival and supragingival concretions. 
More recently, Zander™ histologically studied subgingival calculus in its rela- 
tion to root surfaces, and described four modes of attachment. 

Various theories of the mechanism of calcification of salivary calculus 
have been offered. These have been reviewed by Rosebury and Karshan,” 
and by Hodge and Leung.* There seems to be agreement that the deposits 
form as the result of a consistent and uniform mechanism, but there is no 

From Columbia University School of Dental and Oral Surgery. 
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reement as to the nature of the mechanism. Neither is there agreement as 
the source of mineral salts in subgingival caleulus. Waerhaug** recently 
‘iewed this aspect of the problem. He reported on some experimental work 
th dyes which indicated that the dyes and, by implication, saliva will not 
ietrate below the gingival margin, and that the source of mineral salts in 
bgingival caleulus is the blood or fluid originating from blood. Although 
th blood and saliva ean provide a sufficient concentration of calcium and 
osphate ions to effect calcification, there are major differences in other 
mponents which may effect the calcification process. 
In view of the development of a large literature on the role of lipid’* and 
rbohydrate-protein® in calcification, we felt that salivary caleulus should 
e investigated for the presence of these constituents. 


Material and Methods 


Chemical.—_Samples of supragingival caleulus were collected from adult 
itients who formed heavy deposits. The samples were removed in pieces 
is large as possible, washed in water, and stored in the refrigerator in 95 per 
cent aleohol for the lipid analysis and in hydrochloric acid for the carbohy- 


drate analysis. In all instances, care was taken to remove the calculus that 


was definitely above the free gum margin. The delineation of salivary cal- 
culus as sub- or supragingival is clinically only a relative one, since, as a result 
of hyperplasia or recession, a given sample ean be either sub- or supragingival 


at different times. 

Lipid.—For the lipid analysis, the 95 per cent alcohol that was used for 
storage of the samples was set aside for inclusion with the alcohol to be used 
in the extraction process.. The caleulus was dried to constant weight and 
placed in a bag of silk tissue paper. The calculus and bag were dried to con- 
stant weight. The bag that contained the ealeulus was then placed in a Soxh- 
let apparatus and extracted with 95 per cent alcohol (including the storage 
aleohol) for eight hours. The alcohol was then removed and placed in the 
The sample of caleulus was then extracted with ether for six- 
teen hours. The aleohol and ether extractions were then combined and evap- 
orated on a steam bath to a 50 ¢.c. volume. The calculus sample in the tissue 
paper bag was removed from the apparatus and dried to constant weight. The 
difference between the pre-extraction weight and the postextraction weight 
represented the total lipid content. 

The 50 ¢.e. aleohol-ether extraction sample was divided into two parts: 
part A for determination of fatty acids and part B for cholesterol, cholesterol 
ester, and phospholipid. 

Part A: The sample was evaporated to dryness on a water bath, and sa- 
ponified with a 5 per cent alcoholic solution of potassium hydroxide. The 
resulting soap was evaporated to dryness and dissolved in hot water. A por- 
tion was removed for qualitative tests for the presence of fatty acids—salting 
out, formation of insoluble soap, and precipitation.‘* The remainder was re- 
tained for chromatographic analysis of the fatty acids. (This is now under 


way.) 


refrigerator. 
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Part B: The sample was evaporated to dryness on a steam bath, extracted 
with acetone, and filtered.‘ The filtrate was tested for cholesterol and cho- 
lesterol ester by evaporation to dryness and triple extraction with chloroform 
The cholesterol was determined by the Liebermann-Burchardt test before and 
after precipitation by digitonin.'’ The residue from the acetone extraction 
was tested for the presence of phosphorus with ammonium molybdate reagent." 

Carbohydrate.—The calculus, stored in 2N hydrochloric acid, was hydro- 
lyzed in the acid in a sealed tube for two hours at 100° C. The sample was 
then evaporated to dryness and redissolved in distilled water. A Molisch test 
for the presence of carbohydrate’ and a reaction with triphenyltetrazolium 
for the presence of reducing sugar’® were performed on sample of the hydroly- 
sate. 

Preliminary paper chromatographic analyses of the hydrolysate were be- 
gun, using butanol: acetic acid: water and butanol: pyridine: water as the 
solvents, and benzidine reagent, aniline hydrogen oxalate, and ammoniacal 
silver nitrate as the developers.’® 

Histochemistry—Samples of supragingival calculus for histochemical 
examination were collected in the same manner as those for chemical analysis 
and fixed in 10 per cent neutral formalin and 100 per cent aleohol. Sub- 
gingival caleulus was studied in its relation to root surfaces by random selec- 
tion of extracted teeth. Sections of root with attached hard, brown-black 
deposits were prepared by cutting with disks through the roots several milli- 
meters on both sides of the deposit. These specimens were fixed in the same 
manner as the supragingival caleulus. They were decalcified in buffered 
formie acid or Versene and embedded—in gelatin or Carbowax for study of 
lipids, and in paraffin for study of the other constituents. The gelatin-em- 
bedded material was sectioned on the freezing microtome; the Carbowax and 
paraffin sections were handled routinely. 

Sudan black and fat red 7B (CIBA) were used for the visualization of 
lipids.2° The following stains and procedures were used for the examination of 
structure and histochemistry : 


1, Hematoxylin and erythrosin. 

2. Periodic acid-Schiff reaction, controlled with hydroxylamine to 
block pre-existing aldehyde groups, and with diastase to remove 
glycogen.”° 

3. A 0.05 per cent aqueous solution of toluidine blue buffered at pH 
5 with MelIlvaine 0.2M Na.HPO, and 0.1M citrie acid buffer. The 
sections were stained in the buffered toluidine blue for two to ten 
minutes, washed in water, dehydrated for two minutes in 95 per 
eent and 100 per cent alcohol, cleared in xylol, and mounted in 
Permount. 

. Mallory actinomycees stain.” 

. Mucicarmine.”* 

Chevremont-Frederic method for SH groups.”° 
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Salivary mucoid was precipitated with two volumes of 100 per cent 
anol. Model slides were prepared from the precipitate, fixed in formalin 
ileohol, and stained with PAS, mucicarmine, and toluidine blue. 


Results 


A. Chemical.— 

|. Lipid: As determined by the weight loss after aleohol and ether ex- 

‘tion, the total lipid in supragingival caleulus was 0.19 per cent. Qualita- 

‘ tests demonstrated the presence in the lipid fraction of cholesterol, choles- 
ol ester, phospholipid, and fatty acids. The fatty acids are being further 
ilyzed by paper chromatography. 

2. Carbohydrates: After hydrolysis with 2N hydrochloric acid, the hydrol- 
sate yielded a positive Molisch test and a definite pink color with the tri- 
enyltetrazolium reagent, indicating the presence of reducing sugar. The 
rbohydrate is probably bound to protein in the ecaleulus and liberated by 
drolysis. 

The best results with one-dimensional paper chromatography were ob- 

tained using butanol: acetic acid: water as the solvent and benzidine reagent 
; the developer. Results of the chromatographic analysis will be reported 
separately. 

B. Histochemistry and Histology.— 

1. Supragingival: With hematoxylin and erythrosin staining, the cal- 
culus appears as a mass of fine acidophilic granules laminated by fine baso- 
philic fibrils as well as densely staining narrow lines resembling incremental 
or resting lines in bone. The surface of the calculus is invariably covered by 
fine amphophilie filaments, which apparently extend from the basophilic fibril- 
lar material previously described. These filaments terminate either as thin 
branching threads or as small spheroid bodies. Many of the filaments contain 
fine acidophilie granules. The acidophilic and the basophilic material, which 
forms the bulk of the mass, is composed of threads or filaments containing 
granules resembling those in the peripheral filaments. Occasionally one finds 
coccoid and short rod forms in the caleareous mass. In some areas there are 
islands of amorphous basophilic material resembling the ground substance seen 
in other ealeifiable tissues. Occasionally this material is finely fibrillar (Fig. 
|). The ‘‘ineremental lines’’ are usually basophilic, but occasionally they are 
acidophilic. The incremental lines are lobate; they are not birefringent. Some 
of the incremental lines are greenish yellow, apparently unstained by either 
hematoxylin or erythrosin. These lines are fibrillar rather than amorphous 

lig. 1). Rarely, one sees an inclusion of desquamated epithelial cells, erythro- 
cytes, polys, and monocytes. Occasionally, these cells are seen on the surface 
of the ealeulus mass. 

When the Mallory actinomyees stain is used, the entire stroma stains blue, 
but the incremental lines remain yellowish green. The coecoid forms are more 
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Fig. 1—Photomicrograph of section of supragingival calculus stained with hematoxylin 
and erythrosin, illustrating the laminated appearance of calculus as well as the finely granular 
and/or fibrillar ground substance. 


Fig. 2.—Photomicrograph of section of supragingival calculus stained with Mallory’s actino- 
myces stain. Note the “ray fungus’’-appearing colony. 
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ominent, and there are a few bacterial colonies deep within the mass of the 
oma which have a typical ray fungus appearance. This stain demonstrates 
ariety of morphologic types of bacteria (Fig. 2). 

With the periodic acid-Schiff reaction there are focal patches of strongly 
hiff-positive material in the mass of caleulus. Many of the coccoid, as well 
most of the filamentous, forms show varying intensity of positive staining. 
me of the ray fungus colonies stain deeply at the periphery of the mass of 
iculus. Pretreatment of the sections with hydroxylamine diminishes the 
tensity of the stain to a slight degree. However, pretreatment with pH 7.0 
iosphate buffer, with mylase, or with diastase does not change the staining 
action. Aleohol fixation and Versene decalcification do not affect the in- 
nsity or localization of the Schiff-positive material. 

Toluidine blue and thionine staining reveal focal areas of metachromasia, 
ost often apparent in the amorphous background rather than in the filamen- 

sus organisms. However, some of the thread forms are metachromatic. Pre- 
treatment with hyaluronidase does not affect the staining reaction. 

With mucicarmine, in both aleohol-fixed and formalin-fixed material, the 
ackground stains lightly positive, while the organisms do not stain at all. 

Test slides of salivary mucin give a similar positive reaction, although darker 
in color. 

The Chevremont-Frederie reaction shows that some of the incremental 
lines stain blue with this technique. 

With lipid stains, Sudan-black-positive granules are seen throughout the 
sections, with no particular orientation. There is also a random distribution 
of fat-red-positive areas inthe calcareous mass, 

2. Subgingival calculus: The histologic appearance of subgingival calculus 
is almost indistinguishable from that_of supragingival calculus. In some in- 
stances, the stroma appears more compact and the incremental lines are more 
distinet. Frequently there is an exudate apical to the main calculus mass. 
This exudate covers a rather narrow band of filamentous or threadlike plaque 
material, and is composed of fibrin, erythrocytes, polys in various stages of de- 
generation, monocytes, and other chronic inflammatory cells. The surface of 
the ealeulus mass is covered by a dense filamentous mat. The filaments appear 
to be palisaded at right angles to the main mass, and demareated from the eal- 
culus by a prominent ‘‘ineremental line.’’ The tips of the filaments often 
possess small spheroid bodies (conidial heads?). Rarely are there inclusions of 
food debris. 

The PAS reaction shows an intense staining of the mass which seems to be 
composed of branching and nonbranching, granular and agranular filaments 
imbedded in a stroma of Schiff-positive fine spheroidal granules (Fig. 3). 

With toluidine blue, there are scattered areas of metachromasia both with- 
in and between the filaments. 

The Chevremont-Frederie reaction for SH groups is essentially negative. 
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Calculus Attachment 


In almost all eases there is an amorphous, sometimes basophilic, some- 
es acidophilic layer of cuticular-like material which separates the calculus 
ss from the cementum and dentine. In some sections this material appears 
be continuous with an ‘‘ineremental line’’ of the caleulus. It is strongly 
\iff-positive in some areas, while it fails to stain in other areas of the same 
‘tion with the Schiff leukofuchsin. It is not metachromatic. It sometimes 
ins blue with the Chevremont-Frederic reaction for SH groups, but again 
. finds unstained material alongside or continuous with stained material. 
here present, this cuticular material may serve as the bonding agent between 
tooth and the ealeulus (Fig. 3, C). In areas where the cuticle is absent, how- 
, the filaments from the calculus mass ean be seen arising from or penetrat- 
x into the cementum or dentine. They may even ‘‘invade’’ areas previously 
cupied by Sharpey’s fibers. Where there are apparent defects in the ce- 

entum or dentine, the cuticular material described above frequently follows 
into the defect, carrying with it the attached filaments of the calculus stroma. 
Vhen the euticular material is absent, the filaments follow the defect directly. 
Almost always there are narrow bands of filamentous forms, apical and 
coronal to the ealeulus mass, attached to the root surfaces or cuticle. These 
masses appear to be continuous with the filamentous matting overlying the 
calculus. These filaments are usually oriented at right angles to the surface 
of the tooth, and follow the surface discrepancies, the defects, or areas pre- 


viously occupied by Sharpey’s fibers. 


Discussion 


The demonstration, chemically and histochemically, of a lipid fraction in 
supragingival caleulus raises the question of its possible role in the calcifica- 
tion process. The relation of lipid to calcification of blood vessels is the sub- 
ject of a vast literature. Box”? called attention to a possible association of 
fatty acid to salivary ecaleulus when he noted that the film or pellicle which 
forms on standing or on incubating saliva is largely composed of fatty acid. 
In view of our findings of the presence of lipid on supragingival calculus and 
the finding by Glock and Murray? of its presence in subgingival calculus, the 
possibility of a role of lipids in calcification should be further explored. 

The chemical demonstration of a carbohydrate fraction, probably in com- 
bination with a protein, supports the positive PAS reaction and the finding 
of areas of metachromasia. These findings are consistent with a large litera- 
ture on the relation of carbohydrate-protein to various types of calcifications : 
pulp stones,”* bone,** arteriosclerosis,”®> calcinosis universalis, calcified bur- 
sitis,° and urinary ealeulus formation.*¢ 

The relation of carbohydrate-protein to calcification of salivary calculus 
would best be studied in early developing calculus. Such a study is now under 
way at this laboratory and will be reported in future publications. 

The histologic examination of supra- and subgingival caleulus confirms 
the early observation of Naeslund and others that the matrix is composed 
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primarily of filamentous or threadlike microorganisms. The presence of 
branching filaments, with and without intracellular granules, as well as the 
terminal spheroid bodies (conidial heads?), and the ray fungus appearance 
with the Mallory actinomyces stain suggest that the actinomyces make up a 
large part of the matrix; nonbranching threads (leptotrichia?) are present in 
abundance, as well. Specific bacterial identification is not possible in histo- 
logic sections. (A bacteriologic study of ecaleulus will be reported in future 
publications.) Naeslund called attention to the presence of amorphous masses 
within the filamentous network of the caleulus matrix. In our sections we 
noted islands of amorphous basophilic material which resembled ground sub- 
stanee seen in other calcifying tissues. This material is not Schiff-positive, 
is occasionally metachromatic to toluidine blue, and stains light pink with 
mucicarmine. Smears of salivary mucoid gave a positive PAS reaction, showed 
no metachromasia, and stained dark red with mucicarmine. It would appear, 
from differences in histochemical behavior, that the ‘‘ground substance’’ in 
salivary caleulus is not precipitated salivary mucoid. However, alterations 
may occur in entrapped mucoid during calculus development, which might 
account for the differences in reactions. The ground substance may be a prod- 
uct of bacterial metabolism or degeneration. The nature and source of the 
salivary caleulus ground substance and its possible role in the calcification 
process require further study. 

It is difficult to define the nature of the ‘‘incremental lines’’ in the salivary 
calculus matrix; their staining characteristics are not_consistent. The occa- 
sional blue color with the Chevremont-Frederic reaction might indicate the 
presence of SH groups belonging, perhaps, to material of a keratinous nature. 
However, the reaction is infrequent ; the lines are not birefringent, and they do 
not have the appearance of typical keratin strands or cuticle. 

Inclusions such as desquamated epithelial cells, blood and inflammatory 
cells, and fibrous food debris are seen only infrequently in histologic sections ; 
they comprise only a very small portion of the calculus matrix. 

The strongly positive PAS reaction observed after treatment with phos- 
phate buffer and diastase indicates that the soluble carbohydrates and glyco- 
gen are not responsible for the reaction. In all probability, the positive frac- 
tion is a carbohydrate-protein complex which is a constituent of the bacterial 
cells. Its demonstration by PAS stain has been reported in many species of 
organisms.*’ The slight diminution in PAS stain intensity following treatment 
with hydroxylamine indicates the presence of preformed aldehyde groups. 
However, this seems to represent a small portion of the reactive material. 

The presence of metachromatic material on staining with toluidine blue 
and thionine, both in some of the thread forms and in the amorphous back- 
ground substance, may indicate the presence of an acid mucopolysaccharide. 
Metachromasia in bacteria has frequently been interpreted as being due to 

-the presence of metaphosphates.** Our sections, however, were decalcified in 
formic acid, and it seems unlikely that metaphosphates would still be present. 
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Our observations on the attachment of subgingival calculus agree, for the 
t part, with the report of Zander. It appears as though the calculus is 
ched by means of the_cuticle, by growth into areas formerly occupied by 
rpey’s fibers, and by penetration into defect areas in cementum and 
tine. We have not seen caleulus penetration through cementum and along 
tocemental junctions. Where caries is present incisal to the main calculus 
‘s, the filamentous mat present along the root surface is continuous with 
bacterial penetration into the carious area (Fig. 3). This bacterial mat 
iot decalcified caleulus, but is rather a bacterial plaque continuous with the 
t overlying the ealeulus mass. Histologically, bacterial plaque overlying 
ies, bacterial mat overlying calculus, and bacterial mats along root surfaces 
ear identical... King”® suggested that the ‘‘bacterial plaque’’ might be the 
1mon precursor of both the carious processes and calculus formation, While 
h a possibility seems to be consistent with histologic observations, a full 
‘teriologie study would be necessary to determine the validity of the idea. 
though the bacterial plaques associated with caries histologically appear 
be filamentous, baeteriologically they were found to be predominant only 
the superficial areas.*° Jay and Voorhees* pointed out that the thread 
rms have a characteristic tendency to cling to apparently smooth surfaces. 
The smaller and more potent acid-producing bacteria become enmeshed in the 
strands. A number of studies have demonstrated diverse organisms in bac- 
terial plaques associated with both carious and nonearious enamel.*? Bac- 
teriologie studies on the mats associated «with ealeulus have been restricted, for 
the most part, to the thread forms, although gram-negative and gram-positive 
cocci, as well as other organisms, have been reported.’ 


Summary and Conclusions 


1. Lipid has been demonstrated in supragingival calculus by chemical 
and histochemical means. Theoretically at least, the lipid may take part in 
the calcification process. ta 

2. Carbohydrate-protein has been demonstrated in supragingival calculus 
by chemical and histochemical methods, and in subgingival calculus by histo- 
chemical means. Carbohydrate-protein has been associated with calcification 
in urinary ecaleulus and in other ectopic calcifications, and may play a similar 
role in salivary caleulus. es 

3. Salivary caleulus contains an amorphous background substance which 
resembles, to some extent, the ground substance of cartilage and bone. Neither 
the source of this background substance nor its role in calcification is known. 

4. The observation by Naeslund and others of the predominantly filamen- 
tous bacterial nature of the calculus matrix has been confirmed. Food debris, 
epithelial and inflammatory cells, ete., make up only a small fraction of the 
stroma, 

5. Subgingival caleulus appears to be attached to root surfaces by means 
of the cuticle, by growth into areas formerly occupied by Sharpey’s fibers, and 
by mechanical locking in areas of breaks and tears in cementum and dentine. 





IDEL AND LEV O. S., O. M., & O. P. 
884 MANDEL AND LEVY hee, 


6. Root surfaces incisal to the epithelial attachment are invariably covered 
by bacterial mats continuous with the matting overlying the calculus, and 
markedly resembling bacterial plaque associated with caries. 
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Bacteriology 


A COMPARATIVE STUDY OF MICROCOCCUS PYOGENES VAR. AUREUS 
IN SALIVA OF PENICILLIN-TREATED AND NONTREATED 
INDIVIDUALS 


Hoimes T. KnicutTon, D.D.S.,* RicHMmonp, Va. 


Introduction 


RGANISMS of the genus Micrococcus are relatively constantly present on 
O the skin and in the upper respiratory tract of man. The albus strains of 
microeoeei are most frequently found, but virulent Micrococcus pyogenes var. 
aureus also oceur, especially in the upper respiratory tract, and nasal carriers 
account to a considerable degree for the spread of this latter organism." 

In recent years Micrococcus pyogenes var. aureus has acquired a new impor- 
tance due to the development of antibiotic-resistant strains. The frequency of 
occurrence of penicillin-resistant strains is reported greater in hospital inpatients 
than in outpatients and greater in hospital populations than in the population 
at large.’ 

Although a majority of reports on the incidence of Micrococcus pyogenes 
var. aureus deal with the regions of the nose and throat, a smaller number in- 
clude a consideration of the incidence of these organisms in the oral cavity. 
Lyneh,’ for example, includes the latter organisms along with Streptococcus 
viridans and S. hemolyticus as the most frequently encountered organisms in 
dentoalveolar and facial abscesses. 

Martin and Whitehead‘ cultured swabs contaminated with saliva in a broth 
medium and reported the presence of Micrococcus pyogenes var. aureus in 2 
per cent of the oral cavities of fifty healthy persons. In contrast, Matthews and 
associates® noted these organisms in the saliva of 54.6 per cent of 194 children. 
The latter investigators had the subjects rinse the mouth with 5 ml. of sterile 
broth and eultured 1 ml. of the rinsing in a salt broth medium. 

Singer® streaked 0.1 ml. amounts of unstimulated saliva samples on Difco’s 
staphyloeoeceus medium No. 110 and isolated micrococeal strains from fifty-two 
of fifty-three persons. Of eighty-nine isolated strains in the latter study, forty- 
one produced either orange, yellow, or cream pigmented colonies. 


*Professor of Dentistry and Bacteriology, Departments of Microbiology and Dental 
earch, Medical College of Virginia. 
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It will be noted from the preceding studies that the reported incidence o! 
Micrococcus pyogenes var. aureus in the oral cavity may vary considerably. 
Furthermore, very little information is available on either the relative numbers 
of micrococci per milliliter of saliva or of their persistence in oral cavities. 

The purpose of experiments reported in this article was: (1) to find « 
method that would give reliable information relative to the persistence and num 
bers of micrococci per milliliter of saliva, (2) to compare the incidence of these 
organisms in nasal and oral cavities of patients on continued penicillin therap) 
with untreated controls, and (3) to study penicillin resistance of micrococcei 
isolated from saliva of penicillin-treated patients. 

Procedure 

Preliminary Study.—Paraffin-stimulated saliva samples obtained from a 
class of dental students on two separate occasions were cultured on Difco’s 
tryptose blood agar base medium with and without blood and on Difco’s staphy- 
lococeus medium No. 110. The latter is a high-salt-content selective medium. 
Inoculations were made by evenly spreading 0.1 ml. lots of each saliva sample 
over the surface of the media. The inoculated media were incubated at 37° C. 
for forty-eight hours and then left at room temperature for an additional twenty- 
four hours. Presence of orange to golden colonies containing gram-positive 
micrococei was used as positive evidence of the presence of Micrococcus pyogenes 
var. aureus. 


TABLE I. INCIDENCE OF MicrRococcUS PYOGENES VAR. AUREUS IN SALIVA OF FIFTY-THREE 
DENTAL STUDENTS AS DETECTED BY DIFFERENT MEDIA 





NUMBER PER CENT 
MEDIA POSITIVE POSITIVE 











Tryptose agar 50 12 
Blood agar 50 : 10 
Staphylococcus medium 

No. 110 50 40 
Tryptose agar 5/55 53 ‘ 17 
Blood agar 5 13.2 
Staphylococcus medium 


No. 110 0/5: 53 52.8 





Evidence listed in Table I shows a 40 per cent to 52.8 per cent incidence of 
Micrococcus pyogenes var. aureus with staphylococcus medium No. 110, as com- 
pared with 10 per cent to 17 per cent for the other media. 

One probable reason for this finding is that marked overgrowth of other 
bacteria in saliva masked the detection of small numbers of Micrococcus pyogenes 
var. aureus in the nonselective tryptose and blood agar media. 

Based on the latter findings, the Difco staphylococcus medium No. 110 was 
selected for further experiments for detection and study of micrococci. 


Sampling and Culture Methods.—We collected saliva samples in sterile 
specimen bottles by having subjects chew sterile blocks of paraffin. Nasal swabs 
were obtained simultaneously with saliva samples by swabbing both sides of the 
anterior nares with sterile cotton swabs. Saliva samples were cultured for 
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tection of micrococei by evenly spreading 0.1 ml. lots of various dilutions over 
surface of Difeo’s staphylococcus medium No. 110. Total aerobic colony 
ints were made by mixing measured amounts of saliva in 45° C. tryptose blood 
rar base medium. Nasal swabs were streaked over the surface of Difco’s 
iphylococeus medium No. 110 for the detection of micrococci. All cultures 
re incubated aerobically, as noted for the preliminary study. 

Pure colonies of 232 strains of micrococci were isolated for penicillin sus- 
ptibility studies. These tests were made by spreading 0.1 ml. of a 1:10 dilution 
an eighteen- to twenty-hour nutrient broth culture over the surface of tryptose 
od agar base medium. Ten minutes after inoculation, three Difco disks con- 
ining 10, 1, and 0.5 units of penicillin were placed on the surface of each agar 
ate. All plates were incubated aerobically for eighteen to twenty hours at 37° 
, after which areas of growth inhibition were recorded. 

For comparative purposes, strains that produced a heavy growth to within 
to 2 mm. or less from the edge of 10 unit penicillin disks were considered as 
ighly resistant. In contrast, clear-cut zones of inhibition of 5 mm. or more from 

0.5 unit disks along with wider zones of inhibition around 1 and 10 unit disks 
ere interpreted as evidence of highly susceptible strains. All other organisms 
ested were grouped as slightly to moderately resistant to penicillin. 


Source of Clinical Material_—Saliva samples and nasal swabs were obtained 
‘rom fifty-three freshman, and later sophomore, dental students at intervals over 
a period of seven months. Similar samples were also obtained from fifty-five 
patients, ranging from 6 to 20 years of age, from the Medical College of Virginia 
rheumatic fever clinic. The latter patients received 400,000 units of penicillin 
daily, by oral administration, for six months or longer. Since there was no 
correlation between the incidence of micrococei and conditions of oral health, 
no attempt will be made to describe oral diagnostic findings. 


Discussion of Results 


Results listed in Table II indicate that some type of micrococcus was 
found in 96 per cent of all saliva samples cultured on selective media. There 
was little difference between the 85.5 per cent incidence of albus strains in the 
penicillin-treated series and the 91.7 per cent noted for the nontreated group. 


TABLE II, INCIDENCE OF MIcRococcI IN SALIVA SAMPLES OF PATIENTS ON SYSTEMIC 
PENICILLIN THERAPY AND NONTREATED CONTROLS 








INCIDENCE OF MICROCOCCI IN RELATION TO COLOR OF 
COLONIES 





TOTAL NEGATIVE FOR 
j __ SERIES CULTURES ALBUS CREAM AUREUS MICROCOCCI 
Dental students 156 143 (91.7%) 24 (15.4%) 71 (45.5%) 6 (3.9%) 
Penicillin-treated 55 47 (85.5%) 17 (30.9%) 37 (67.3%) 2 (3.6%) 








In contrast, aureus strains were found in 67.3 per cent of the treated group as 
compared with 45.5 per cent of the control group. The intermediate cream- 
colored colonies were found less often than albus and aureus colonies; however, 
they oceurred twice as often in the treated group as in the control group. 
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Further comparative information relative to the presence of Micrococcus 
pyogenes var. aureus in saliva of penicillin-treated and nontreated persons 
(Table III) suggests that these organisms constitute a very small percentage of 
the total numbers of organisms in saliva. In fact, the highest colony count re- 
corded in this study was 47,500 per milliliter, which was only 0.16 per cent of the 
total of 30,000,000 colonies per milliliter for the same sample in poured tryptose 
agar plates. Counts of over 1,000 Micrococcus pyogenes var. aureus colonies per 
milliliter of saliva were found in 20.1 per cent of the penicillin-treated series and 
in 5.8 per cent of the control group. In contrast, in the control series thirty-four 
of the seventy-one samples positive for these organisms contained less than 100 
colonies per milliliter as compared with twelve of thirty-seven positive samples 
from the treated group. 


TABLE III. COLONIES OF Micrococcus PYOGENES VAR. AUREUS PER MILLILITER OF SALIVA 
SAMPLES OF PATIENTS ON SYSTEMIC PENICILLIN THERAPY AND NONTREATED CONTROL 








NUMBER AND PERCENTAGE OF SAMPLES RELATIVE TO 
TOTAL NUMBER OF COLONIES PER MILLILITER 

NUMBER OF 1010 To 10,010 To 

SALIVA SAMPLES* | SAMPLES NEGATIVE | 10 To 100 |110 To 1000 10,000 50,000 


53 dental stu- 

dents (total of 

series ) 156 85 (54.5%) 34 (21.8%) 28 (18%) 9 (5.8%) 0 (0%) 
55 penicillin- 

treated pa- 

tients 55 18 (32.7%) 12 (21.8%) 14 (25.5%) 8 (14.6%) 3 (5.5%) 

*Note: Total aerobic colony counts in tryptose agar pour plates varied from 18,000,000 

to 160,000,000 per milliliter of saliva for dental students, and from 9,000,000 to 120,000,000 
for penicillin-treated patients. 

















The relatively small numbers per milliliter of saliva explain in part the lack 
of consistency of positive cultures in multiple saliva samples obtained from 
given individuals. For example, of fifty dental students supplying three con- 
secutive saliva samples, Micrococcus pyogenes var. aureus was found consistently 
in all samples in only eleven (22 per cent) of the subjects. These figures are in 
agreement with findings in a similar study reported by Matthews and associates® 
in 1949. 

Data listed in Table IV suggest a good correlation to the presence or ab- 
sence of Micrococcus pyogenes var. aureus in saliva samples and nasal swabs ob- 
tained simultaneously from given individuals. For example, in 60 per cent of 
the penicillin-treated group aureus strains were noted in both saliva and nasal 
swabs; furthermore, in 14.5 per cent of this group both samples were negative. 
By comparison, both samples were positive for aureus strains in 30 per cent of 
the control group and both were negative for 34 per cent. In incidences where 
Micrococcus pyogenes var. aureus was isolated from nasal swabs but not from 
saliva samples, or vice versa, the organisms were noted over twice as often in 
nasal swabs as in saliva samples. 

Results of penicillin sensitivity studies of 232 micrococeal strains (Table V) 
may be summarized as follows: (1) Of thirty-four aureus strains isolated from 
saliva of penicillin-treated patients 52.9 per cent were highly resistant to this 
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BLE IV. RELATIVE INCIDENCE OF Micrococcus PYOGENES VAR. AUREUS IN NASAL SWABS 
AND SALIVA SAMPLES OBTAINED SIMULTANEOUSLY FROM EACH PATIENT ON SYSTEMIC 
PENICILLIN THERAPY AND EACH NONTREATED CONTROL 








NUMBER AND PERCENTAGE 
POSITIVE POSITIVE NEGATIVE NEGATIVE 
NASAL NASAL NASAL NASAL 
POSITIVE NEGATIVE POSITIVE NEGATIVE 
SERIES SALIVA SALIVA SALIVA SALIVA 








ental student 

controls 53 16 (30%) 13 (24.5%) 6 (11.3%) 18 (34%) 
enicillin-treated 

patients 55 33 (60%) 10 (18.2%) 4 (7.3%) 14 (14.5%) 





itibiotic, 26.5 per cent were slightly too moderately resistant, and 20.6 per cent 
‘re highly susceptible. In contrast, only 6.4 per cent of forty-seven strains of 
icrococcus pyogenes var. aureus from the untreated group were highly resist- 
t, while 23.4 per cent were slightly to moderately resistant and 70.2 per cent 
ere highly susceptible to penicillin. (2) Of thirty-eight aureus strains isolated 
‘om nasal swabs of the penicillin-treated group, 60.5 per cent were highly re- 
stant, 26.3 per cent were slightly to moderately resistant, and 13.2 per cent 
vere highly susceptible to penicillin. In contrast, 30 per cent of twenty aureus 


TABLE V. PENICILLIN SENSITIVITY OF 232 STRAINS OF Micrococc! ISOLATED FROM 
PENICILLIN-TREATED PATIENTS AND NONTREATED CONTROLS 








REACTION TO PENICILLIN 
NUMBER AND 
NUMBER AND| PER CENT |NUMBER AND 
PER CENT SLIGHT TO PER CENT 
COLOR OF HIGHLY MODERATE HIGHLY 
SERIES | SPECIMEN COLONY RESISTANT | RESISTANCE |SUSCEPTIBLE 


Dental students Saliva Aureus 7 3 (6.4%) 11 (23.4%) 33 (70.2%) 
Penicillin-treated Saliva Aureus 18 (52.9%) 9 (265%) 7 (20.6%) 
Dental students Nasal swab Aureus 2 6 (30%) 1 (5%) 13 (65%) 

Penicillin-treated Nasal swab Aureus 23 (60.5%) 10 (26.3%) 5 (13.2%) 
Dental students Saliva Cream 0 0 (0%) 15 (100%) 
Penicillin-treated Saliva Cream 4 5 2 (16.7%) 6 (50%) 
3 7 
4 








Dental students Saliva Albus (23.3%) 20 (66.7%) 
Penicillin-treated Saliva Albus 14 (38.9%) 13 (36.1%) 9 (25%) 





strains isolated from nasal areas of the control series were highly resistant, 5 
per cent were slightly to moderately resistant, and 65 per cent were highly 
susceptible to penicillin. (3) Approximately one-third of the strains with albus 
and cream-colored colonies isolated from saliva of the penicillin-treated series 
were highly resistant to penicillin, as contrasted to 10 per cent of albus strains 
and 0 per cent of strains with cream-colored colonies from the control group. 


Summary 
In the evaluation of different culture media, the presence of Micrococcus 
pyogenes var. aureus was noted in 40 to 52.8 per cent of saliva samples cultured 
on a high-salt-content selective medium. In contrast, duplicate samples cultured 
on routine blood agar media accounted for only 10 to 17 per cent of positive 
cultures. 
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Micrococcus pyogenes var. aureus strains were isolated from saliva of 67.3 

per cent of penicillin-treated patients and from 45.5 per cent of nontreated 


controls. 

These organisms were isolated from both nasal swabs and saliva samples, 
obtained simultaneously, in 60 per cent of the penicillin-treated series and in 30 
per cent of the nontreated controls. In incidences where only the nasal swab 
or saliva sample was positive for Micrococcus pyogenes var. aureus, cultures 
from nasal swabs were positive more than twice as often as were saliva samples. 

Of Micrococcus pyogenes var. aureus strains isolated from saliva of peni- 
cillin-treated patients 52.9 per cent were highly resistant and 26.5 per cent were 
moderately resistant to penicillin. In contrast, only 6.4 per cent of strains from 
controls were highly resistant and 23 per cent were moderately resistant to 


penicillin. 

In spite of the presence of a high percentage of penicillin-resistant strains, 
the relative numbers of these organisms in saliva did not exceed 0.16 per cent 
of the total aerobic cultivable flora in any of the fifty-five patients on continued 
penicillin therapy. 


The author acknowledges, with pleasure, the cooperation of Dr. Barry Miller, former 
graduate student at the Medical College of Virginia, in collecting specimens and data from the 
rheumatic fever clinic patients. 
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Professional News Items 


Beth Israel Hospital Announces Periodontia Course 
A two-week seminar in periodontia is scheduled for Oct. 7 to Oct. 18, 1957. 
tive of this seminar is to present to the practitioner all the techniques employed in 
riodontal therapy, as well as theoretical background. Periodontal pocket therapy, as 
ell as an over-all mouth rehabilitation program, will be stressed. Local environmental 


etors and systemic influences in periodontal therapy will be discussed. The material 
The tuition fee is $350.00. 


The ob- 


ll be presented by lectures, demonstrations, and clinics, 
o-directors of the course are Drs. Henry M. Goldman and Bernard Chaikin. 
For further information, write to Director of Public Relations and Education, Beth 


srael Hospital, 330 Brookline Ave., Boston 15, Massachusetts. 


University of Minnesota 
The dental and medical faculty of the University of Minnesota will present a course 
Advanced Oral Pathology during the week of April 28 through May 2, 1958. Both lec- 
tures and pathologie slide study will be included. Microscopes will be provided. 
The faculty will include Dr. Robert Lukes, Armed Forces Institute of Pathology; 
Drs. D. C. Dahlin and Edward Stafne of the Mayo Clinic; Dr. Robert Goltz of the Medical 
School, University of Minnesota; and Drs, Anand Chaudhry and Robert J. Gorlin of the 


School of Dentistry, University of Minnesota. 


The tuition will be $50.00 for the week. 
tinuation Studies are desired, the cost for the week will be about $50.00. 


If room and board at the Center for Con- 


Please contact Dr. Robert J. Gorlin, Chairman, Division of Oral Pathology. 


University of Alabama 


Thirty-seven refresher courses will be offered by the University of Alabama during 


the 1957-58 academic year: 

September: Office Accounting and Income Tax Guidance for the General Prac- 
titioner; English for Professional People; The Use of Drugs in Dental 
Practice; Practical Root Canal Therapy. 

October: Partial Denture Prosthesis; Office Management and Psychology of 

Dentist-Patient Relationship; Insurance, Investments, and Estate Planning; 
Oral Pathology-Oral Medicine; Dental Materials, Practical Application and 
Evaluation of Newer Advances and Changing Concepts; Effective Speaking 
for Professional People. 

November: Oral Rehabilitation; The Theory and Practice of Periodontics; 
Histopathology of the Periodontium; Dental Assisting; Emergency Care in 
Dental Practice. 

December: Laboratory Techniques; Practical X-ray Technique and Interpretation. 
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January: High-Speed Techniques in Operative Dentistry; Treatment Planning 
and Case Presentation; Immediate Root Canal Therapy Followed by Apico- 
ectomy; The Management of Pain in Dental Practice. 


February: Nutrition and Dentistry; Effective Speaking for Professional People 
(eight evenings during the month); English for Professional People (sixteen 
sessions, one evening per week) ; Periodontology for the General Practitioner ; 
Preventive Orthodontics; Laboratory Procedures in Crown and Bridge Pros- 


thesis for the General Practitioner. 


March: Occlusal Adjustments; Insurance, Investments, and Estate Planning; 
Income Tax Guidance; Applied Maxillofacial Anatomy; Practical Exodontia. 


April: Root Canal Therapy; Pedodontics for the General Practitioner. 


May: Complete Denture Prosthesis; Management of Infections in Dental Disease ; 
Surgical Anatomy of the Head and Neck followed by Etiology and Diagnosis 
of Pain of Dental Origin; Removable Orthodontic Appliance Construction. 


Additional information can be obtained by writing Dr. Arthur H. Wuehrmann, Uni- 
versity of Alabama School of Dentistry, Medical Center, Birmingham 3, Alabama. Informa- 
tion about graduate and postgraduate programs is available through the office of the Dean. 


University of California Research-Teacher Training Center 


The School of Dentistry, University of California, in San Francisco has instituted 
a Research-Teacher Training program under the direction of Dr. Hermann Becks, Professor 
of Dental Medicine. The United States Public Health Service, Washington, D. C., has 
awarded the School a Graduate Training Grant for this purpose for a period of five years. 

The Center will provide facilities and instruction in basic research and the principles 
of biology as they pertain to dentistry. Each year three or more trainees will be placed 
on a concentrated schedule, under the guidance of the program director and associates, 
to teach, first, some of the fundamentals of animal experimentation, various types of opera- 
tions, autopsies, ete. This will be followed by intensive schooling in methods of tissue 
preparation and a complete study of the gross and histologic results. In conjunction with 
this basic training, the scholars may enroll in courses of general and oral histology and 
pathology for a better understanding of tissue reactions as influenced by systemic processes. 
It also will provide a good background for a teaching career and advanced scientific 
investigation as well as clinic practice. If the trainee is qualified and wishes to do so, he 
may take work leading to the M.S. and/or Ph.D. degree. The annual stipend ranges from 
$4,000.00 to $6,000.00 

Further information may be obtained by writing to Dr. Hermann Becks, School of 
Dentistry, University of California, San Francisco 22, California. 


Tufts University 


Tufts University School of Dental Medicine announces the following postgraduate 
refresher courses: 
DPG. 701. Crown and Bridge Prosthesis for the General Practitioner. Six Mondays, 
Oct. 21 and 28, Nov. 4, 18, and 25, and Dec. 2, 1957, 9 aM. to 5 p.M. Tuition, 
$200.00; class limited to six. Dr. Frank A. Eich, Assistant Professor of Pros- 
thetics. 
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DPG. 603. Periodontics. Wednesday through Friday, Feb. 26, 27, and 28, 1958, 
9a.M. to 5 P.M. Tuition, $90.00; enrollment limited. Dr. Balint Orban, Professor 
of Periodontia, Loyola University, Chicago, Illinois. 

703. Crown and Bridge Prosthesis. Feb. 28, and March 1, 7, 8, 14, 15, 22, and 
29, 1958, 9 a.m. to 5 p.m. Tuition, $200.00; class limited to eight. Dr. R. Sheldon 
Stein. 

For further information and application, write to Director of Graduate and Post- 

1ate Studies, Tufts University School of Dental Medicine, 136 Harrison Ave., Boston, 


sachusetts. 


Medical College of Virginia School of Dentistry 


A two-year postgraduate program leading to a certificate in pedodontia is offered. 
curriculum includes training in clinical pedodonties, growth and development, hospital 
al care, cleft palate rehabilitation, cephalometrics, and research. However, the primary 
of the course is to meet the needs of persons wishing to become proficient in the prac- 


of pedodonties. 
For further information, please write to Dr. H. T. Knighton, Director, Graduate and 
tgraduate Instruction, Medical College of Virginia, School of Dentistry. 


University of Mississippi 

The University of Mississippi, in cooperation with the Northeast Mississippi Dental 
Society, announces a Conference on Oral Diagnosis, Roentgenology, and Treatment Planning, 
to be held Aug. 21 and 22, 1957. 

The speakers are: 

Hamilton B. G. Robinson, Associate Dean of the School of Dentistry, Ohio State Uni- 
ersity, Columbus, Ohio. ‘‘How Dental Needs Are Determined’’ and ‘‘ Diagnosis of Soft 
‘issue Lesions Resulting From Systemic Conditions.’’ 

Lee Roy Main, Dean of the School of Dentistry, St. Louis University, St. Louis, Missouri. 
‘*Roentgenology.’’ 

Beryl Ritchey, Colorado Springs, Colorado. ‘‘Use of Radiography—Discussion of Films.’’ 

For further information, write to Department of Conferences and Institutes, Univer- 
ity of Mississippi, University, Mississippi. 
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Reviews of New Books 


Prescription Writing and Materia Medica for Dentists. By L. Richard Cipes, 
Ph.G., D.D.S., formerly dentist, New York City Department of Health, 
and Mt. Vernon, New York, Department of Health; member Alumni Com- 
mittee, Columbia University College of Pharmacy; formerly instructor in 
Oral Surgery, New York University College of Dentistry. Fourth edition. 
— Dental Items of Interest Publishing Company, 1956. Price, 
$9.50. 


This is the fourth edition of a text first published in 1941. Later increased 
in extent, the book now is a 598-page volume in which all official drugs and 
processes have been revised to conform to V. O. P. X V and N. F. X. 

It stresses throughout the importance of prescription writing in the prac- 
tice of every phase of dentistry and gives many examples of dental prescriptions. 

The book is recommended to the practitioner and the student. 

T.J.C. 
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0:al Histology and Embryology. By Balint J. Orban, M.D., D.D.S. Fourth 
edition. St. Louis, The C. V. Mosby Company, 1957. 379 pages, 269 illus- 
trations. Price, $9.00. 


This book has become a standard text in dentistry. The fourth edition 

ps the same format as the previous ones. There has been a change in con- 

+ butors, former ones having dropped out and others added. New material 

been incorporated, especially in the chapter on enamel. In future editions 

ii might be desirable to make the references up to date and more complete, 

ce the book does not list some of the major works to which the students can 

er. However, the text can be highly recommended to students and prac- 
oners., 


H. M. G. 


Pediatric Dentistry. By M. Michael Cohen, D.M.D., Stomatologist, Boston 
Floating Hospital; Lecturer, Pediatric Stomatology, Tufts University 
School of Dental Medicine. St. Louis, The C. V. Mosby Company, 1957. 
Price, $14.75. 


This book covers a field of dentistry which is of great importance. Treat- 
nent of the child allows correction of factors which influence the development 
of the teeth and jaws as well as the resistance of the various tissues to disease. 

The book, in addition, describes practical therapeutic measures for every 
congenital and aequired pathologic condition with which the child may be 
afilieted. Not only loeal, but also somatic, diseases and their effects on oral 


tissues are well described. 

The contributors who collaborated with the author present this material 
in an expert manner and all are well-known clinicians and scientists. The 
book should be read by every general dentist and is an indispensable source 
of reference for the pedodontist. 

The text is backed by an exceptionally good presentation of the basic 
sciences as they relate to the healthy development of the child. It provides 
the dentist with practical knowledge of the latest clinical techniques and also 
contains valuable advice in the psychologic aspects, which should lead to a 
better understanding of the child-parent and child-dentist relationship, an 


important factor in pedodonties. 
K. H.T. 


Practical Exercises in Dental Mechanics. By F. G. Shaw, L.I.B.S.T., and D. C. 
Scott, With a chapter on “An Introduction to the Anatomy of the Mouth” 
by James Henderson Seott, B.Se., M.D., L.D.S., and a foreword by Prof. 
E. Matthews, D.D.S., Ph.D., D.I.C., F.D.S., R.C.S. St. Louis, The C. V. 
Mosby Company, 1955. 205 pages, 250 illustrations. Price, $10.00. 


A purely laboratory guide on the subject of mechanical dentistry is pre- 
sented by the two authors. Their aim has been to offer a syllabus containing 
step-by-step instruction on many of the aspects of dental mechanics. The 
book is in the format of a primer. They present techniques which they have 
found to be most satisfactory, as well as one or two alternative methods. The 
book is designed for the beginning student. 

H. M. G. 
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Handbook of Speech Pathology. By Lee Edward Travis, Ph.D., Professor of 
Psychology and Speech, University of Southern California, with twenty- 
seven contributors. New York, Appleton-Century-Crofts, Ine., 1957. 
1088 pages. Price, $12.00. 


Was the featherless, furless mammalian biped, Homo sapiens, who lived in 
the Pliocene Era, and whom we know only by the remains found in geologica! 
deposits which testify to his craftmanship, or the primitive man who lived in 
the Pleistocene Era, and of whom remains have been found in various parts 
of the world, able to speak? These men who lived many centuries ago hav 
left no record of the origin or development of speech. Did a prodigy sud- 
denly exclaim, ‘‘Let’s talk!’’ or did speech come gradually through an evolu- 
tion from preverbal sounds, such as vocal calls and yells, to the modern ex- 
change of ideas by arbitrary symbols of speech and to the many languages 
and media of mass communication in a world in which 2.5 billion people pour 
out words in astronomical numbers? 

Although the phylogenetic development of speech took unknown cen- 
turies, the development of speech in each individual from the primitive sounds 
of childhood to the complex function of the voice of the adult takes place in 
but a few months today. 

The conditions of learning to speak properly include normal structural 
equipment of the-organism, normal maturation, and favorable environmental 
influences. When considering the many causes of deviations and disorders of 
speech enumerated in this book, one may well pause and wonder in amaze- 
ment that any of us can speak at all. 


Speech pathology deals, first of all, with the basic principles, the produc- 
tion of sounds, hearing, mental development, cerebral abnormalities, palate, 
lip, and tongue defects, malocclusion of the teeth, and other organic abnor- 
malities, besides neurological factors of tactile and visual nature, psychologi- 
eal conditions, and intellectual variables including intelligence of the indi- 
vidual, emotional personality characteristics, and educational and cultural 
status of the parents, as well as the influence of siblings and friends which 
may stimulate speech and affect the speech pattern in general. 

The book is written by a combination of authorities. The editor points 
out that speech pathology has grown way beyond the grasp of one man. The 
contributions of twenty authors are contained in the book, which is made up 
of thirty-two chapters, each contributor being a specialist in his field. 

Of the four parts, the first contains the basic factors. The second part 
deals with speech and voice disorders associated with organic abnormalities, 
while the third part describes those unrelated to them. The fourth part takes 
up psychotherapy and speech therapy. 

This is an excellent reference book. The chapters on “Pathomorphology 
of Cleft Palate and Cleft Lip” and “Speech Problems of the Person With Cleft 
Palate and Cleft Lip,” both by Herbert Koep-Baker, Ph.D., as well as the 
chapter on “Speech Defect Associated With Dental Abnormalities and Mal- 
occlusion” by C. Paul Moore, Ph.D., will be of special interest to our readers. 


a 





Abstracts 
of Current Literature 


ANESTHESIOLOGY 
Innovation in Technique for Dental Gas. Arthur Tom. Brit. M. J., p. 1085, May, 1956. 


The technique as described is considered revolutionary in that it postulates using a 

percentage of oxygen (20 per cent) with nitrous oxide. 

For children under 13 years of age, one should aim at 15 per cent oxygen, The pa- 
ts are started with a few breaths of pure nitrous oxide and then immediately switched 

to the high-percentage oxygen. Premedication is not used. The machine is set to 
per cent oxygen for children and 20 per cent for adults. It takes some forty breaths 
secure analgesia. The mouth pack is now inserted and then, after a few more breaths, 
extraction of teeth can begin. 

When the first tooth is extracted, there may be some slight voluntary movement of 
hands. If some convulsive or tetanic type of movement should occur, the oxygen per- 
tage should be increased by some 2 per cent. 

Recovery is uneventful. The patients have a bright pink color, remain somewhat 
zed with a pleased expression for a few seconds, recover smoothly, are a little unsteady 
their way to the recovery room, but are soon quite normal. 

The advantages claimed for the method are its added safety, the smoothness of the 


operating conditions, and its suitability for even quite young children. 


7. 2 & 


MALIGNANT ORAL TUMORS 


Anesthesia of the Cheek: An Early Sign of Carcinoma of the Maxillary Sinus. J. G. 
Waltner and R. H. Fitton, Jr. Ann. Otol., Rhin. & Laryng. 15: 955, December, 1956. 


On seeing a patient with antral carcinoma whose initial complaint was numbness 
and pain in the cheek, the authors reviewed the records of thirty-eight antral carcinoma 
patients, Four presented themselves with numbness of the cheek. The following cases 
are reported: 
1. A 52-year-old woman was seen with the chief complaint of pain and numb- 
ness of the left cheek. Eight months previous the upper left molar tooth was 
removed because of pain, but there was no relief. A biopsy was done through 
a Caldwell-Lue approach and a diagnosis of squamous-cell carcinoma was 
made. 
A 52-year-old Negro woman complained of swelling and numbness of the 
right cheek of three weeks’ duration. Pathologic studies were reported as 
squamous-cell carcinoma of the right antrum. 
A 55-year-old white woman had left-sided facial pain of three months’ dura- 
tion, associated with numbness over the left chcek. Final diagnosis was 
carcinoma of the left middle meatus, 

. A 55-year-old white man complained of soreness around the right eye and 
numbness of the right upper lip. There was an ill-defined mass in the left 
orbit which, on biopsy, proved to be squamous-cell carcinoma. 


The cheek should be examined clinically for the presence of anesthesia in any pa- 
tient with a history of persistent pain, numbness, or swelling of the upper jaw. 


T. J.C. 


897 











898 ABSTRACTS OF CURRENT LITERATURE O. S., O. M., & O. P. 


August, 1957 


Postradiation Bone Sarcoma. M. Cruz, B. L. Coley, and F. W. Stewart. Cancer 10: 8), 
January-February, 1957. 


In a series of eleven cases (seven men and four women) diagnosed as postradiation 
bone sarcoma, one patient had a primary diagnosis of epidermoid carcinoma of the buccu! 
mucosa. 

The patient, a 52-year-old white man, was treated first with radium in 1934, In 
1936 he received roentgen-ray therapy because of sequestration and draining sinus forma- 
tion. He was seen in 1942 with trismus, abscess formation, and a necrotic, ulcerated exca- 
vation of the right cheek at the site of the previous radium implantation. A _ biops; 
showed chronic inflammatory and necrotic tissue. Antibiotic therapy was used with goo 
results. When he was seen again in 1951, examination disclosed a 1.5 by 3 em. hari, 
tender, granular mass between the alveolar process and the angle of the mandible, A 
radical excision of the right mandible was done and the pathologic diagnosis was osteo- 


genic sarcoma. The patient died nine months after the resection. 
TZ. dC. 


The Natural History and Effects of Treatment of Cancer of the Tongue. M. K. DuVal, Jr., 
and M. J. Healy. Cancer 9: 842, November-December, 1956. 


Of 168 cases studied, 16 per cent had a history of being treated for syphilis or had 
a positive serology. Thirteen patients had symptoms for more than one year. 

Fifty-eight per cent of the tumors involved both the floor of the mouth and the 
tongue. All the tumors were epidermoid or squamous-cell carcinomas and 95 per cent 
were grades II and III. Tumors in the middle third of the tongue showed less tendency 
to metastasize, More than 10 per cent of the patients developed a secondary primary 
squamous-cell carcinoma. 

The total five-year cure rate was 13.4 per cent. 

It is felt that since 61.2 per cent of the patients had cervical metastases on admis- 


sion, these cases fell into the difficult-to-treat group. 
T. J. C. 


Leukoplakia of the Renal Pelvis and the Bladder, B. S. Abeshouse and L. H. Tankin. 
J. Urol. 76: 330, 1956. 


The authors present a brief review of cases of leukoplakia of the renal pelvis and 
bladder. Approximately 100 cases have been reported. Involvement of the bladder by 
this lesion is three times as frequent as involvement of the renal pelvis and about twenty 
times as frequent as involvement of the ureter. Leukoplakia of the bladder is most com- 
monly observed in women. The etiology of this condition has not been established, but 
the following theories have been proposed: infection, irritation, dietary deficiency (vita- 
min A), embryologic defects, and hormonal imbalance. The essential pathologic change 
is replacement of the normal transitional epithelium by a cornified squamous epithelium. 
On cystoscopic examination, one finds areas of whitish gray or pearllike plaques. 

The diagnosis of leukoplakia of the renal pelvis is extremely difficult, and only three 
eases have been correctly diagnosed preoperatively. However, flakes of gritty tissue in 
the urine are pathognomonic of the lesion, as is the mottled appearance of the pelvis and 
calyces on retrograde pyelography. 

The therapy for leukoplakia of the renal pelvis is nephrectomy, because of the like- 
lihood of malignant change. In cases of bilateral renal disease vigorous treatment of the 
infection is advised. The treeatment of leukoplakia of the bladder is varied and consists 
of treatment of the infection, both locally and systemically, high vitamin A diet, fulgura- 


tion, and the administration of cortisone and ACTH. 
T. J.C. 














Operative Oral Surgery 


THE SURGICAL CORRECTION OF MANDIBULAR PROGNATHISM 
AND RETROGNATHIA WITH CONSIDERATION OF GENIOPLASTY 


RicHARD TRAUNER, M.D., Graz, AUSTRIA, AND Huco OBwecEsER, M.D., 
ZiRicH, SwITZERLAND 


PART II. OPERATING METHODS FOR MICROGENIA AND 
DISTOCLUSION (CONT’D) 


RicHarp TRAUNER, M.D. 


B. Distoclusion 


N DISTOCLUSION eases four operations are possible: (1) retrocondylar 
cartilage implantation; (2) simple chin enlargement (genioplasty); (3) 
osteotomy in the ascending rami; and (4) osteotomy in the horizontal rami. 


1, Retrocondylar Cartilage Implantation.—In distoclusion cases the man- 
dible is generally normal in shape, but the lower row of teeth is lying approxi- 
mately the breadth of one premolar behind the upper row. In addition, there 
is a corresponding recession of the chin. This, of course, causes a supraclusion 
and a protrusion of the upper incisors due to the pressure of the lower lip 
which comes to lie behind them (Angle Class II, Division 1). The distoclu- 
sion ean be treated orthodontically in childhood by pulling the mandible for- 
ward with intermaxillary rubber bands, with a monobloe according to the 
method of Andresen, or with a forebite plate. The older the patient, the less 
is the chance for success by these methods. With adults a treatment lasting 
for years is rarely feasible for social, as well as other, reasons. 

The two-sided hinge of Herbst (Fig. 6, A, B, C, and D and Fig. 7, A and 
B) is a method for bringing the lower jaw forward within the temporomaxil- 
lary joint by means of a fixed apparatus. In older children good results may 
be obtained with this method alone, since the joint will re-form to maintain 
the new position. In adults it is better not to rely on the rebuilding of the 
temporomaxillary joint or the ascending rami, respectively. In such cases we 
prefer to implant two pieces of costal cartilage in the space between the articu- 
lar processes of the mandible and the anterior wall of the bony auditory 





ot From Graz University Dental Clinic, Department of Maxillo-Facial Surgery (Prof. R. 
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meatus. These hold the mandible in the forward position. The costal carti 
lage is taken from the seventh rib in its normal thickness. I used to inser 
pieces of acrylic but now I prefer cartilage. Conserved homoplastic cartilag 


B. 


C. D. 
Fig. 6.—Case of distoclusion treated with Herbst’s two-sided hinge. A and B, Before treat- 
ment; C and D, after treatment. 
will do as well. Previously I did not splint the mandible after the operation, 
but now I fix it with a two-sided hinge of Herbst for approximately two 
months. The exact procedure is as follows: 


Before the operation we normalize the upper and lower dental arches by 
orthodontic treatment so that the lower teeth will fit the upper ones when 
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ished forward. For this purpose, we may have to perform the following 


erations : 

(a) Extend the maxilla in the posterior region. 

(b) Shorten the lower front teeth either by grinding or by a 
retention bite plate. In some older persons the last teeth also must 
be ground because they would lock the bite in the advanced position. 

(ec) If the upper anterior teeth are protruding the retrusion is to 
be obtained by Angle’s buccal arch, worn either before or after the 


operation. 


_ _ Fig. 7.—Herbst’s two-sided hinge with cap splints in both jaws. The two bars are 
fixed to the lower splint in front with screws, the two husks are fixed to the upper splints 
in the molar region. The mouth can be opened freely, but the mandible cannot slide backward 
of the intended position. 

(d) In eases in which the upper anterior maxillary teeth are bent 
back, they must be advanced before the operation is undertaken ; other- 
wise, they would hinder the advancing of the mandible. For this pur- 
pose we prefer plates with screws. Many patients, especially the 
younger ones, need no orthodontic treatment before the operation. 

Next, we construct the splints, namely, the two-sided hinges of Herbst. 


They consist of two bars with husks extending from above and behind to be- 
ow and in front (Fig. 7, A and B). The anterior ends of the bars are fixed to 
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the lower splint, the upper ends of the husks to the upper splint in the in- 
tended advanced position. The splints are cemented onto the side teeth. It 
is best to put bands on several teeth and to cast the cap splints onto the bands. 
Hard gold is the most suitable material for this purpose. 

At first the bands are fitted in the mouth for taking an impression of the 
desired advanced bite. The technician prepares the apparatus in the articulator. 
The patient is able to open and close his mouth; even some lateral movements 
are possible. The bars must slide unhemmed in the husks and the eap splints 
must fit exactly. If they do not, the bars will break or the bands will become 
loose. The splints are to be cemented preoperatively and the hinges are to be 
screwed on at the end of the operation. 


J, The toot of the aygumulio arch freak trom the periteum: @, the auteriot wevder of tas 
bony auditory meatus; U, the condyle of the mandible. 

We start the operation with an incision at the border of the tragus so that 
the sear will be invisible (Fig. 8). The soft tissues are mobilized close to the 
cartilage of the tragus to avoid injury of the temporal vessels and bleeding. 
When we reach the anterior border of the bony auditory meatus, we expose 
its anterior surface by detaching the periosteum. By advancing the mandible, 
we obtain a space between the condyle and the auditory meatus into which we 
implant the piece of cartilage. The implant is placed on the bare bone of the 
meatus (Fig. 9, A and B), while the mandible is left covered by a thick layer 
of tissue. The insert holds the mandible in the advanced position. The pieces 
of cartilage, which are approximately 2 to 3 em. long, are obtained from the 
thickest part of the seventh rib. Its thickness is adequate to fill the eavity in 
an anteroposterior direction. The fixation to the bone with a wire suture is 
of great importance; otherwise, the pieces would sink and cause a relapse of 
the retrusion. They should be placed extra-articularly, and opening of the 
temporomaxillary joint should be avoided. The region at the root of the zygo- 
matic bone suitable for perforation to insert the wire suture is rather limited. 














B. 


of the temporomandibular joint. A, Between the anterior wall of 
the auditory meatus and the glenoid cavity lies a bone suture, the fissura petrotympanica. 
Just before and above it the bone is perforated with a small drill. B, The piece of cartilage 
is tied to the bone with wires going through this hole. The cartilage is situated close to the 
anterior wall of the bony auditory meatus. (From Trauner: Deutsche Zahn-, Mund-, u 


Kieferh. 22: 475, 1955.) 


Fig. 9.—Drawing 


lat. 


wr 





A, B. 


Fig. 10.—A, Photograph of the piece of cartilage for the implantation, through which 
a steel wire is drawn, its sling lying at its lower end. 8B, On the upper level both wires 
perforate the cartilage on its lateral side close together. (From Trauner: Deutsche Zahn-, 
Mund-, u Kieferh. 22: 475, 1955.) 
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It is important that the periosteum is removed from the auditory meatus up- 
ward and that, without opening the joint, the joint bands placed most ex- 
tremely backward are separated. Between the bony meatus and the socket 


Fig. 11.—Patient with distoclusion. A, Before operation; B, after retrocondylar implantation ; 
C, preoperative occlusion; D, postoperative occlusion. 


ef the joint the petrotympanic fissure is situated and is to be seen clearly after 
removal of the periosteum (Fig. 9, A). Directly above the latter, at the poste- 
rior border of the glenoid cavity, a little bone peak stands out; this is pierced 
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ith a fine drill. On the inside it may be layed free only a short distance, be- 
use farther inside and anteriorly one easily opens the upper part of the 
int. The wire is pulled with both ends through the whole length of the 
rtilage so that the sling comes to lie under its lower end (Fig. 10, A). Both 
reads will be inserted together through the lateral part of the upper level 
‘the cartilage, so the implant cannot be dislocated laterally after it has been 
itured to the bone. This would happen if the wire ends were to leave the 
itilage too far medially. The ends of the wire will be drawn, one after the 
her, through the drill hole by means of fine wires (Fig. 10, B). On the 
itside of the root of the zygomatic bone they will be tied over a small metal 
eet, which should be flexible. The wound is closed by sutures, which are 
moved after seven days. After placement of the insert, the mandible should 
ot sink back into its former position. 


A. 
Fig. 12.—Another patient with distoclusion before (A) and after (B) the operation. 


Immediately after the operation, the Herbst hinges are screwed on. They 
are maintained for about two months. Any open-bite between the side teeth 
after the cap splints have been worn will soon be equalized by the elongation 
of the teeth. 

Figs. 11, A, B, C, and D and 12, A and B show patients treated by the 
method described. The surgical intervention is a slight one. In order to avoid 
an infection and an otitis externa, it is important not to open the exterior audi- 
tory meatus. 

At first we experienced several difficulties. Relapses occurred as a conse- 
quence of sinking of the implant, and in a few eases patients complained of 
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pain caused by the implanted pieces of acrylic. Now that we are using carti- 
lage, fixing it carefully with sutures and using the two-sided hinges postopera- 
tively, all cases heal without complaint. After one year the x-ray pictures 
showed a normal forward movement of the condyles in both joints, although 
it was limited in the beginning, as shown in Fig. 13, B. A certain flattening 
of the articular tubercle occurred, as seen in Fig. 14, A and B, while in other 
eases a broadening of the joint space was noted, as seen in Fig. 13, A. There is, 
however, no actual proof of damage to the joint. In two cases we opened the 
joint accidentally and had to remove the implanted acrylics. 


Fig. 13.—Roentgenogram of the mandibular joint one year after retrocondylar im- 
plantation. A, The condyle in resting position, the articular space broadened; 8B, the same 
case with the condyle moved anteriorly on the articular tubercle. 


Fig. 14.—Roentgenogram of the mandibular joint after retrocondylar implantation. A, 
The head of the condyle flattened; B, broadening of joint space. The wires indicate the 
situation of the implants. 

2. Simple Genioplasty.—In cases in which there is a satisfactory occlu- 
sion or in which the upper anterior teeth do not protrude strikingly and only 
the chin is retrusive, a simple chin enlargement will suffice. The technique has 
been described by Obwegeser in the first article of this series (OraL SurG., ORAL 
Mep. AND ORAL Patu. 10: 677-689, July, 1957) and illustrated in his Fig. 7, 
Ato E. The patient shown in Fig. 15, A and B had a piece of acrylic implanted. 


3. Osteotomy in the Ascending Rami.—In very marked cases of distoclu- 
sion, where the mandible needs to be advanced so far that the thickness of a 
rib would not be enough, and when it is feared that too great an advancement 
might cause derangement of the joints, the joint should be left in its position. 
In such eases, we use the second operating method described by Obwegeser for 





MANDIBULAR PROGNATHISM AND RETROGNATHIA 907 


me 10 
nber 9 


rrection of mandibular prognathism because the horizontal osteotomy in the 
,cending ramus is more likely to end in relapse than is the case in correction 
‘ mandibular prognathism. The ascending ramus is split as described; this 
ill separate the lingual and buccal cortices so that the two parts can be 


A. B. 


Fig. 15.—A, Patient with distoclusion and retruded chin, but without protrusion of the upper 
incisors. B, After implantation of a piece of acrylic into the chin. 


B. 


Fig. 16.—A and B, Steplike osteotomy in the ascending ramus for distoclusion. The 
inner cortex of the mandible is separated above the mandibular foramen, the outer cortex 
further below at the mandibular angle. C, The mandible is chiseled through in a sagittal 
lirection. The large anterior fragment is pulled forward and sutured to the posterior frag- 
ment with a wire suture near the outer angle of the mandible. Broad bone surfaces are in 


ontact for proper healing. 
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manipulated without loss of contact, as shown in Fig. 16, A. Precaution 
must be taken with the postoperative splinting so as not to pull the man- 
dible forward in the temporomaxillary joint, because, should that happen, the 
correction of the distoclusion would be only a fictitious one. In any ease, con- 
trol by roentgenograms is necessary. Wire sutures in this procedure are more 
important than in operations for correction of mandibular prognathism. The 
sutures are taken through two small skin incisions beneath the angle of the 
jaw, instead of from an intraoral approach, as shown in Fig. 16, C. This ap- 
proach is easier and safer. Only the marginal branch of the facial nerve has 
to be avoided. 

The patient shown in Fig. 17 presented a marked mandibular retrusion as- 
sociated with open-bite. The mandibular deformity was corrected by means 
of a steplike osteotomy in the ascending rami. Later the open-bite was cor- 
rected by means of an osteotomy in the maxilla performed between the canine 
and premolar teeth (Fig. 17, B). 


B. 


Fig. 17.—Case of distoclusion with open-bite. Steplike osteotomy of the ascending rami and 
open-bite operation. A, Model before operation; B, model after operation. 

4. Osteotomy in the Horizontal Rami.—This was the first method devised 
to correct distoclusion. It was performed especially in cases of microgenia. 
For distoclusion, a bilateral arched osteotomy will suffice, according to Con- 
verse and Lane. If an open-bite exists and is to be corrected at the same time, 
this method is particularly suitable. The osteotomy lines are carried from 
below and behind, rising forward in a toothless space ending vertically be- 
tween two teeth. It is important, in order to execute this procedure correctly, 
that a careful study of models of the teeth in good occlusion be accurately 
carried out before the operation and that the postoperative splinting of the 
teeth in good occlusion be carried out accurately. 

I prefer the other methods described, as they are simpler as far as the 
aftertreatment is concerned. However, I have no great experience with this 
method and, therefore, I will not give my opinion of it. 


Summary 


While mandibular prognathism has been operated on by many methods 
for a long time throughout the world, the operative correction of distoclusion 
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der patients was rarely treated by surgery, although in many places the 
dition is encountered more frequently than mandibular prognathism. 


Very often distoclusion was corrected by operations on the upper protrud- 
teeth, performed either by extraction of them and replacement by prostheses 
by an osteotomy of the alveolar process. Thus, only the secondary symptoms 
the anomaly were treated. The backward position of the mandible and the 
raclusion were left. These methods, therefore, are only partially satis- 
tory. 

For that reason, it is time for orthodontists to send their older patients, 

whom conservative treatment is not possible, to an oral surgeon for surgical 
‘rection. 

Several methods for bringing the mandible into its normal position have 
en deseribed. For mild forms of mandibular prognathism I prefer the retro- 
ndylar cartilage implantation because it is a minor surgical intervention 
\ich does not require a postoperative intermaxillary wire fixation. Certainly, 
\wever, every surgeon may choose the method he likes best. 
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MULTIPLE MYELOMA INVOLVING THE JAWS 
Review With Report of an Additional Case 
D. B. Smrru, D.D.S., DearBorn, Micu. 


RAL tumors associated with generalized disease are uncommon. They 

can present a diagnostic problem; they ean also aid in establishing or con- 
firming a diagnosis. In this article, I shall report a case of multiple myeloma 
in which oral biopsy provided the histologic diagnosis and at the same time re- 
lieved the patient of pain and returned the jaws to normal function. 

Only forty-six cases of jaw involvement, including those tumors originating 
in the maxillary sinuses, have been recorded in the English literature to date. 
Seventeen of these cases were reported in the excellent series of Bruce and 
Royer? in 1953. 

As most tumors of multiple myeloma occur in bones with active marrow, 
the mandible might reasonably be affected. Some authors feel that the jaws 
are more extensively involved than one would expect from clinical and even 
roentgenographic examination. Mandibular lesions are more common than 
maxillary lesions. Perhaps this can be explained by the relative amounts of 
marrow present in both arches. 

In the report by Bruce and Royer, the mandible was affected in fourteen 
of seventeen cases and the maxilla was affected in four cases. Of the remaining 
twenty-nine cases, fourteen showed mandibular involvement and sixteen showed 
maxillary involvement. The incidence is undoubtedly higher than these figures 
indicate, but failure to obtain complete clinical, roentgenographic, and post- 
mortem examinations prevents the securing of better statistics. In thirteen 
eases oral lesions have been the first evidence of disease. 

It has generally been considered that multiple myeloma is a tumor derived 
from elements of the bone marrow. New concepts of etiology have gradually 
developed, but none has been definitely substantiated. Some investigators be- 
lieve that there is a derangement in protein metabolism which produces patho- 
logic products analogous to Gaucher’s disease, rather than a true neoplasm. 
An infection with a virus producing abnormal proteins has also been cited as 
the etiological agent. The histogenesis is likewise in a state of speculation. 
The reticuloendothelial system has been suggested as the source of myeloma 
eells. Cellular variation could easily be explained if this is true. The rela- 
tionship between extramedullary plasmacytomas and the plasma-cell tumors 
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\ultiple myeloma has not been established. Recent electrophoretic studies 
lane’ on a patient treated for a solitary plasmacytoma of the mandible by 
iresection indieate the possibility of a single focus of origin for multiple 


loma. This would support the contention of Cutler, Buschke, and Cantril’ 


multiple tumors are seen because single lesions spread easily and cases are 
rved most frequently in later stages in which the disease is generalized. 
ure studies of the abnormal proteins known to be associated with multiple 


loma may illuminate this subject further. 


TABLE I. GENERAL DATA 








| MANDIBLE & 
MAXILLA MANDIBLE MAXILLA 





| eases in which information was 
ailable (ineludes statistics of Bruce 
d Royer?) 
entage 


Both mandible and maxilla were involved in one case. 


47 28 20 
100 58.5 42.5 





Case Report 


L. S., a 56-year-old white man, entered the Veterans Administration Hospital in Wood, 
sconsin, on Nov. 16, 1955, with a probable diagnosis of multiple myeloma. He originally 
| been hospitalized in:1954 because of pain and swelling of a rib after a severe bout of 
ighing. A biopsy of a left clavicular lesion during the 1954 hospitalization had been 
onelusive. Roentgenographic examination had been strongly suggestive of multiple 
eloma. Two weeks prior to his last admission, he noted pain in the left shoulder and 

nability to lift the left arm above his head. There had been no systemic symptomatology. 

Physical examination revealed several hard, nodular masses along the lateral aspect of 

right eighth rib. There was atrophy in the left lateral deltoid region. Physical exam- 
ination was otherwise noncontributory. 

Laboratory examinations revealed a hemoglobin of 14.5 Gm. The sedimentation rate 
was 87; the white blood count was 3,700 with a normal differential. The serum proteins 
totaled 8.10 Gm. per cent with an albumin of 2.46 Gm. per cent and a globulin of 5.64 Gm. 
per cent. Urinalysis was negative for albumin, sugar and Bence-Jones proteins. Bone 
marrow examinations on Nov. 29, 1954, Dec. 1, 1954, and Feb. 28, 1955, were negative. 
\nother biopsy of the left clavicle in 1955 was also negative. Radiographs revealed osteolytic 
lesions in the third, fifth, eighth, and tenth ribs. Multiple ‘‘punched-out’’ radiolucencies 
were visualized in the sku:] roentgenograms (Fig. 1). Views of the lateral thoracic spine 
showed partial collapse of T-11 and probable involvement of L-3. 

Dental examination on Noy. 28, 1955, revealed no definite oral pathosis. Roentgenograms 
revealed an abnormal trabecular pattern in the mandible. 

The patient was placed on urethane, 1 Gm. three times daily, along’ with suitable 
analgesics, Thorazine, and occasional penicillin. Radiotherapy to the chest lesions was also 
administered. 

On Dec. 14, 1955, the patient was referred to the dental clinic because of a painful 
soft-tissue tumefaction in the upper left third molar region which had gradually enlarged 
and made mastication impossible. The tumor measured approximately 1.5 by 2 em., was 
gray red, soft, and nodular, and caused the patient considerable pain. The patient also 
gave a history of gradual paresthesia and anesthesia in the right mandible and lower lip. 
Dental roentgenograms again revealed the abnormal trabecular pattern in the mandible. 
Interspersed throughout the mandible were multiple small radiolucent areas, the largest 
measuring 1 cm. in diameter. Only a slight, if any, increase in radiolucency was seen in the 
upper left third molar area. 
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Fig. 1.—Radiograph showing ‘“punched-out” lesions in the skull without surrounding 
ean osteoblastic activity. 


Fig. 2.—Tumor mass in left tuberosity region which interfered with mastication. 
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Fig. 3.—Tumor mass. (Rule in centimeters.) 


Fig. 4.—Photomicrograph of the tumor. The tissue is composed of a large number of plasma- 
cytic cells which show considerable variation in size. (Magnification, 100.) 
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On Dee. 16, 1955, under local anesthesia, the tumor was shelled out in toto. There 
was a bony defect present, but the tumor did not appear to invade bone. Clinically, it 
appeared encapsulated and extended backward into the infratemporal fossa. The wound 
was packed with Gelfoam saturated in thrombin, and hemostasis was obtained. The patient 
tolerated the procedure well. 

On Dee. 23, 1955, the pathologist’s report of the biopsy was returned with a diagnosis 
of plasma-cell myeloma. This was the first histologic proof of multiple myeloma, although 
the clinical course had been rather typical. 

On Jan. 5, 1956, a soft-tissue mass in the right maxillary tuberosity region was noted. 
The patient was unaware of its presence and was not informed because of his poor condition. 
The patient gradually became disoriented and agitated, experienced considerable pain, and 
died on Jan. 15, 1956. 


Fig. 5.—A_ higher-power photomicrograph showing prominent eccentrically placed nuclei. 
Mitotic figures are also seen. (Magnification, 320.) 


Autopsy revealed multiple myeloma involving several ribs, the transverse colon, and 
both kidneys. The oral lesions, unfortunately, were not examined. The cause of death 
was bronchopneumonia due to multiple myeloma. 


Discussion 


Multiple myeloma is probably a universally fatal disease, occurring twice 
as frequently in men as in women. It is generally seen in patients over 40 
years of age, but is limited to no age group. According to Geschickter and 
Copeland," multiple myeloma represents 0.03 per cent of all malignancy. This 
would make it an uncommon, but by no means rare, entity. The average 
period of survival is twenty months, but several patients have lived for several 
years after a diagnosis has been made. The distribution of lesions is often 
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‘ful in establishing a diagnosis. The ribs, clavicles, sternum, or spine are 
sived in almost every case. There is heavy destruction without any con- 
itant bone replacement. The skull is involved frequently, the jaws less 
n. Extraskeletal lesions occur, the liver and spleen being most frequently 
olved. 

Pain is the outstanding symptom of the disease. Although not present 
ring the entire course of the disease, it is always present at one stage or 
ther. Often a sudden strain, a cough, or unusual pressure will precipitate 
onset of symptoms. The tendency to develop pneumonia is most likely due 
inereased blood viscosity secondary to hyperglobulinemia, and not to the 
sence of tumor. Neurological symptoms secondary to compression of the 
nal cord or nerves and renal impairment, usually in those with Bence-Jones 
‘teinuria, are not uncommon. Pathologie fracture occurred in fifty-nine of 
apper’s?® ninety-seven patients. Flax’® has stated that in no other disease of 
except osteogenesis imperfecta, are pathologic fractures so common. 


ne, 


TABLE II. Patient DATA 





| CASES IN WHICH 
INFORMATION WAS 
AVAILABLE RANGE AVERAGE 
- 31 13-72 50.5 
31 18 males 17 females 
8.6 
39.4* 





re (years ) i 
x 
Duration of lesion (months) 26 
Survival (months) 15 
*This figure is misleading in that it might suggest a good prognosis. 





TABLE IIT. SyMPTOMS AND SIGNS 
"GASES IN WHICH 
INFORMATION WAS CASES HAVING 
SYMPTOM AVAILABLE SYMPTOMS OR SIGNS PERCENTAGE 





Swelling 33 25 75.7 
Pain 33 13 39.3 
Ulceration 33 6 18.1 
Loosening of teeth 33 6 18.1 
Other symptoms 33 6 18.1 








Oral findings may inelude pain, swelling, ulceration, numbness, tooth mo- 
bility, tumefactions, and pressure symptoms. Macroglossia secondary to the 
amyloidosis of multiple myeloma is almost pathognomonic, but has never been 
reported in association with jaw involvement. 

The average age of the patients with oral lesions was 50.5 years, with cases 
ranging from 13 to 72 years. Males were affected slightly more often than 
females. Swelling was the most common oral complaint with pain being a fre- 
quent finding. Uleeration and increased tooth mobility also brought patients 
to their dentists and physicians for treatment. Symptoms were present for 
periods of one to seventy-two months, with an average of 8.6 months, before the 
patients sought aid. The most significant delay came, however, for those pa- 
tients who received improper dental treatment for loose teeth, ‘‘gingivitis,’’ 
draining sinuses, ete., before a diagnosis was established. Twenty per cent 
of the patients, in all, received such dental treatment. This, of course, does 
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CHART 1.—A QUALITATIVE AND QUANTITATIVE ANALYSIS OF 
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Reference No. 

Mandibular lesions 

Maxillary lesions 

Age of patient 

Male 

Female 

Duration in months 

Previous dental treat- 
ment of lesion 

Pain 

Swelling 

Uleeration 

Loosening of teeth 

Other symptoms* 

Initial lesion 

Bone marrow 

Positive 

Negative 

Bence-Jones proteins 

Positive 

Negative 

Treatment 


Sex 





Survival in months 
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I | SI | SI 
9 4 | 26 














C = Chemotherapy. 


A = Author. 


Key to Symbols:. S = Surgery. I = Irradiation. 

*Numbness, pressure symptoms, increased sensitivity. 
not include patients whose original lesion was recognized or biopsied by a dentist. 
Bence-Jones proteinuria was seen in only one-third of the eases, but these few 
cases may not be significant. 

Eradication of a single plasmacytoma or the early lesion of multiple mye- 
loma, if they are different, offers the only hope for cure. Palliation is best 
secured by various methods. 

Laboratory Findings.—Sedimentation rates are generally very high. Ane- 
mia is common and may be the presenting sign of disease. A hemorrhagic 
tendency, due to thrombocytopenia or to an increase of abnormal proteins, fre- 
quently exists. The anemia and thrombocytopenia may be due to replacement 
of bone marrow by myeloma cells. Occasionally large numbers of myeloma cells 
are found in the peripheral blood, creating a ‘‘plasma-cell leukemia.’’ Blood 
studies often show a hyperproteinemia. An elevated nonprotein nitrogen is 
seen when renal pathosis is present. Abnormal electrophoretic patterns are 
common. Serum calcium may be increased as a result of skeletal demineraliza- 
tion. Urinalysis is said to show Bence-Jones proteins in approximately 50 
per cent of the patients. 


X-ray Findings.—The roentgenographic findings in multiple myeloma are 
characteristic. The picture consists of multiple radiolucent areas without ad- 
jacent osteoblastic activity. These lesions may be seen in all bones, but are 
especially characteristic in the skull. The roentgenograms of the jaws are less 
characteristic. Early in jaw involvement, multiple small tumors may be mis- 
‘taken for a multiloculated lesion such as ameloblastoma. Larger lesions are seen 
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en the tumors coalesce. These may perforate the cortex, but do not expand 
bulge it first, as do many other tumors. The loss of lamina dura and the 
nuding of tooth roots have been observed. It should be stressed that myeloma 
i be found in bones without roentgenographie evidence of invasion.’® 


Pathology.—Grossly, the tumors are soft and nodular. Their opaque 
gray-red color is characteristic. Microscopically, compact sheets of cells, des- 
ignated as myeloma cells, are seen in a seanty connective-tissue stroma. They 
strongly resemble the normal plasma cell with a round or ovoid, dark-staining, 
eceentrically placed nucleus. ‘‘Fushinophilie and acidophilic inclusions, so- 
called Russell bodies, are mentioned by most authors, but are rare.’’** Some 
authors have attempted to subdivide myelomas according to cell types, but this 


does not appear practical for common usage. 


TABLE IV. LABORATORY DATA 








PERCENTAGE 
NUMBER OF STUDIES NUMBER POSITIVE POSITIVE 
15 5 33.3 
7 3 42.8 





Bence-Jones proteinuria 
Bone marrow for plasmocytes 7 





Differential Diagnosis.—Differential diagnosis can be difficult, especially if 
bone pain is absent. Paget’s disease, hyperparathyroidism, endothelial myeloma 
(Kwing’s tumor), eosinophilic granuloma, osteomalacia, lymphosarcoma, and 
metastatic carcinoma must all be considered. Eosinophilic granuloma and endo- 
thelial myeloma oceur more often in young persons and more often as a single 
lesion. Paget’s disease is characterized by bone proliferation, as well as bone 





SMITH O. S., O. M., & O. | 


- 
918 September, 1957 


destruction. In osteomalacia there is no rarefaction in the cranial bones. Cai 
cinoma seldom produces as many ‘‘punched-out’’ areas as myeloma. The al 
sence of hyperealcinuria, hyperphosphaturia, and hypophosphatemia rules ou 
hyperparathyroidism, even if hyperealeemia is present. A case of lymph 
sarcoma was mistaken for plasmacytoma in a ease reported by Holland."* 
similar case was reported by Silverman.*® In commenting on both cases, Cah: 
pointed out the histologic difference between lymphosarcoma, leukemia, an 
plasmacytoma. He stressed the importance of correct diagnosis in order not t 
establish a false sense of security. Bence-Jones proteinuria, hyperglobulinemia 
and positive bone marrow studies are helpful in establishing a diagnosis, but not 
all are necessary. 

The prognosis of multiple myeloma is not good. Gross and Vaughan" 
have two proved cases in which the patients survived for ten years. Chris 
topherson and Miller® reported a case in which the patient was free of disease 
sixteen years after therapy. Treatment in general, however, is merely palliative. 
Irradiation is effective, especially in reducing pressure on adjacent structures. 
Stilbamidine, urethane, cortisone, and ACTH have all brought temporary relief 
in some cases. Surgery for small solitary lesions is the treatment of choice, of 
course. In the case reported here, urethane and irradiation were utilized and 
brought temporary palliation. A surgical procedure brought further palliation 
when the patient developed an oral manifestation of his systemic disease. 


Summary and Conclusions 


1. The literature on multiple myeloma involving the jaws has been re- 
viewed and an additional case has been reported in order to eall attention to 
the existence of the disease and to determine its incidence. 

2. The diagnosis of a case of multiple myeloma was confirmed histologically 
by biopsy of an oral lesion. 

3. While oral lesions of multiple myeloma are uncommon, they must be 
considered in a differential diagnosis and hasty, poorly planned dental treatment 
must be avoided. 

4. The most common signs and symptoms, the clinical, roentgenographic, 
and laboratory findings, and points in the differential diagnosis have been re- 
viewed. 

5. The importance of an oral examination and evaluation in generalized 
disease is again manifested. 
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A PEDUNCULATED HEMANGIOMA OF THE HARD PALATE 


L. CoHEN, B.Cu.D., F.D.S.R.C.S.(Ena.), L.R.C.P., M.R.C.S., anp 
F.. G. Hasevpen, L.D.S.R.C.S.(EnG.), Lonpon, ENGLAND 


N EDENTULOUS female patient, aged 66 years, presented with a swelling 

on the hard palate. It was of two months’ duration, bled frequently, and 

appeared to be increasing in size. She had difficulty in wearing her upper den- 
ture because of the pressure on the swelling. 

On examination, a swelling was found situated to the right of the midline 
in the premolar region and lying in a saucer-shaped depression in the palatal 
mueosa (Fig. 1). It was pedunculated and dark red in color measuring about 
1 em. in diameter. The overlying epithelium was ulcerated in parts due to pres- 
sure of the denture. The swelling was soft on palpation, and there were no 
palpable lymph nodes. 

In view of the tumor’s great vascularity and the possibility of severe hemor- 
rhage, it was decided to admit the patient to the hospital and remove the tumor 
under general anesthetic. 


Fig. 1. 


At operation, elliptical incisions were made through the palatal mucosa 
about 4 inch from the pedicle on its medial and lateral aspects. These 
were carried down to the bone. The tumor was grasped with toothed for- 
ceps and dissected free of the palate. Hemorrhage was very severe and could 
* not be controlled by diathermy or pressure. Eventually it was stopped by ligat- 
ing the right greater palatine artery and by inserting two interrupted silk 
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ives across the bleeding area. The raw area was then covered with a zine 
le and Eugenol mixture, after which the upper denture was inserted. 
Postoperative recovery was uneventful and so far there has been no re- 
rence. 

Histologic Examination.—The tumor was submitted for histologic exami- 
ion and was shown to be a hemangioma (Figs. 2 and 3). 


Fig. 2.—Low-power view of part of the hemangioma, Note the prominent blood vessels, 
some of which are thrombosed, and the thickened squamous epithelium with areas of ulcera- 
tion at the surface. (Magnification, x40.) 


3.—An area of ulceration of the thickened squamous epithelium with hemangiomatous 
tissue in the subjacent areas. (Magnification, x80.) 





COHEN AND HASELDEN O. S., O. M., & O. P 
September, 1957 


Discussion 


Hemangiomas must be differentiated from other processes, such as pyo- 
genie granulation tissue and pregnancy tumors, where there is an abnormal! 
development of blood vessels. Pyogenie granulation tissue presents an ex- 
cessive growth of blood vessels as the result of subacute or chronic inflamma- 
tory changes associated with various protective and reparative processes. It 
is self-limiting and regresses promptly on removal of the irritant. Histologi- 
eally, the blood vessels in pyogenic granulation tissue lack neoplastic character- 
istics. Pregnancy tumors occur at about the second month of pregnancy. 
The blood vessel hypertrophy of these tumors is self-limiting. 


Classification 


There are two main types of hemangioma—the capillary and the cavern- 
ous. The capillary type is found most frequently on the face and neck. The 
cavernous type is distinguished from the capillary type by its widely dilated 
endothelium-lined spaces and channels. This is the type most commonly af- 
feeting the oral mucous membrane. It is common to find mixed capillary and 
cavernous types. The lips, buccal mucous membrane, and tongue are the most 
common sites for hemangiomas of the mouth. It is unusual to find heman- 
giomas on the palate, and pedunculated types are quite uncommon. 

We wish to thank Dr. A. D. Thompson, M.A., M.D., M.R.C.P., Assistant Pathologist 
to the Bland Sutton Institute of Pathology, Middlesex Hospital, for the histologic report, 
and also Mr. H. W. Breese, F.D.S., L.R.C.P., M.R.C.S., Senior Consultant Dental Surgeon, 
Middlesex Hospital, for permission to publish this case. 
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Periodontia 


TISSUE REACTION TO GINGIVECTOMY PACK 
Jens Warrnaua, D.D.S., Pw.D., Aanp Haratp Lor, D.D.S., Oso, Norway 


EALING after gingivectomy has been studied by Mann, Crane, and 
Kaplan,* Lundquist, Orban and Archer,® and Bernier and Kaplan.’ 
rnier and Kaplan’ applied a pack consisting of zine oxide, rosin, eugenol, 
id oil of bitter almond for ten days and concluded that the use of a pack 
cilitates the healing process, and that the constituents of such a pack ap- 
ar to be of secondary importance, since its presence as a surface contact is 
imary. Fraleigh? studied the effect of Terramycin in postgingivectomy 
pack and concluded that it makes the patient feel more comfortable, eliminates 
dor and unpleasant taste, and shortens healing time. For review of the litera- 
ture, the reader is referred to a previous work on the depth of incision in 
ringivectomy.® 
In the experiments mentioned gingivectomy pack either was not used at 
all® * & § or it was removed before sectioning.” » * When the pack is removed, 
some tissue elements will adhere to it and thus will escape the attention of 
the observer. However, the presence of these tissue elements in the section is 
indispensable for the full understanding of the reaction of the soft tissue. 
Will the soft tissue adhere directly to the pack or will an exudate be formed 
between them? Is the pack, in itself, irritating or will it be overgrown with a 
bacterial plaque? The experiment to be reported is an attempt to give an 
answer to some of these questions. 


Material and Method 


A total of twenty-eight premolars, representing fifty-six buccal and lingual 
pockets in four dogs aged 7 to 9 months, was used for the experiment. Young 
dogs are preferable, as their epithelial cuffs practically always end at the 
cementoenamel junction, thus forming a landmark which can be recognized 
in the sections. The gingivectomy, which was carried out under Nembutal 
anesthesia, was extended to the bottom of the existing gingival pocket all 
‘round the tooth, and a mark was made in the surface to indicate the depth 
of incision. The bleeding was allowed to stop before the surgical pack* was 

From the Norwegian Institute of Dental Research, Josefinegaten 32, Oslo, Norway. 

*Ward’s surgical cement. Powder: Zinc oxide, powdered pine resin, talc, and asbestos. 


Liquid: Isopropyl alcohol 10 per cent, clove oil, pine resin, pine oil, peanut oil, camphor, and 
jloring material. 
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applied. The pack was retained in heat-cured acrylic splints, as the dog: 
otherwise would have remov? 1 it within a few hours after regaining conscious 
ness. The splints were fixed by means of amalgam fillings traversing them int: 
cavities in the teeth, and their margins were trimmed to reach slightly below 
the line of incision. The pack was kept on for periods of nine to twenty-six 
days. 

The animals were fed an adequate diet. When the dogs had been killed, 
the jaws were carefully taken out and immediately immersed into 10 per cent 
formalin. They were decalcified in 5 per cent nitric acid, and subsequently 
the aerylie splints were dissolved in chloroform. Special precautions were 
taken not to dislodge or remove the remnants of the pack and the soft tissue 
elements between the pack and the gingivae. The specimens were embedded in 
paraffin and sectioned in a bucco-lingual direction; the sections were stained, 
some with hematoxylin and eosin and some with azan. 


Observations 


Clinical examination revealed that the healing progressed satisfactorily. 
None of the splints fell out, although fragments of the pack occasionally 
chipped off at the margins. 

The histologic reaction essentially followed certain patterns, and care has 
been taken to illustrate these in the photomicrographs. The gingivectomy 
pack (mainly asbestos fibers) was usually found in its proper place in the 
sections, but in some cases it had been washed away during the preparation 
process (Fig. 11). Artifacts had regularly developed in one place or another 
between the pack and the soft tissue; only in small areas could artifacts be 
completely lacking (Figs. 1, 2, 3, 4, and 12). The notch made with the in- 
struments at the bottom of the clinical pocket was observed on all the teeth; 
on thirty-seven surfaces it was found at the cementoenamel junction (Figs. 6 
through 11) and on nineteen surfaces it was from 0.05 to 0.2 mm. below it 
(Figs. 1 and 3). In limited areas it could be absent (Figs. 2 and 5). In most 
eases the wound was epithelized within nine days. In a few cases, however, 
the connective tissue close to the tooth was still uncovered after sixteen to 
twenty-three days (Figs. 1 through 4). In the majority of cases the epithelium 
was found to join the tooth surface in the form of a line (Figs. 5 through 9), 
or it would presumably have done so if the epithelization had been complete 
(Figs. 1 through 4). Re-formation of a new gingival cuff (maximum width 
between 0.05 and 0.6 mm.) with normal epithelium adhering to the tooth sur- 
face occlusally to the line of incision was seen on twenty-six surfaces (Figs. 
10 and 11). A deeply stained membrane containing asbestos fibers regularly 
had been formed on the surface of the pack (high magnification in Fig. 5, 
center bottom); bordering upon this membrane were seen granulation tissue 
(Figs. 1 through 4), exudate cells (Figs. 3, 4, 5, 6, 7, 8, 9, and 12), homogenized 
necrotic cells (Figs. 6, 7, and 12), strands of epithelial cells showing keratin- 
ization or parakeratosis (Figs. 4, 6, 7, 10, 11, and 12), approximately normal 
epithelial cells (Figs. 10 and 11), and bacterial plaque (Figs. 3,5, and 9). The 
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Fig. 1—Dog 24. 
ind eosin stain. 


Lower right premolar. 


Observation period, nine days. Hematoxylin 
Notch somewhat below cementoenamel junction. Epithelization progresses 
etween vascularized and nonvascularized parts of granulation tissue. Epithelial cells with 
mall nuclei and rich in cytoplasm proliferating into granulation tissue 

sorption (bottom). 


(top). Osteoclastic 
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inflammatory reaction in the connective tissue was occasionally severe with 
extensive destruction of collagen (Fig. 3). However, usually the inflammation 
was slight or nearly absent (Figs. 5 through 8). Connective tissue reattach- 
ment occlusally to the line of incision was observed on fourteen surfaces (Figs. 
1 and 8), and the collagen fibers below the incision were usually not severely 


Fig 2.—Dog 22. Lower right premolar. Observation period, twenty-three days. Hema- 
toxylin and eosin stain. Section from bifurcation area. Epithelization not complete on left 
side. Proliferation of epithelium takes place close to membrane on surface of pack (bottom 
left). Fiber formation in granulation tissue which mainly consists of polymorphonuclear 
leukocytes (right). 


affected (Figs. 1, 3, 6, 7, 8, and 10). Downgrowth of epithelium below the 
line of incision did not occur, but an apical migration of a maximum of 0.1 
mm. in areas denuded of cementum was seen on six surfaces (Fig. 10). The 
inflammatory cells consisted mainly of polymorphonuclear leukocytes, before 
epithelization (Figs. 1 through 3) and of plasma cells and lymphoeytes when 
the epithelization was complete (Fig. 5). Bone resorption had either taken 
place (Figs. 6, 7, 8, 9, 10, and 12) or was taking place (Figs. 1 and 3). 
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Observation period, twenty-three days. Hema- 


Fig. 6.—Dog 22. Lower left premolar. 
toxylin and eosin stain. Homogenized necrotic membrane rather thick, bordered inward by 
strands of desquamated epithelial cells. Exudate cells penetrating between these and approxi- 
mately normal epithelium. Inflammation slight. 


Hema- 


Fig. 7.—Dog 22. Lower right premolar. Observation period, twenty-three days. 
toxylin and eosin stain. Thick layer of homogenized necrotic tissue between pack and epi- 
thelium (in high magnification, top right), cellular infiltration of connective tissue close to 
notch. Cellular infiltration practically absent in other places (bottom right). For com- 
parison, photomicrograph from normal oral mucosa taken under exactly the same conditions 


is shown (bottom left). 
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Discussion 

This series corroborates earlier observations® that the entire ‘‘epithelial 
attachment’’ is most likely to be removed during a gingivectomy if the incision 
is made at the bottom of the clinical pocket. Whether the connection between 
the epithelium and the tooth surface is an organic attachment or an adhesion 
may still be the subject of academic discussion.® However, the attachment, 
if any, obviously is so weak that it breaks during gingivectomy. 

An almost universal finding was that the epithelium joined the tooth sur- 
face in the form of a line rather than a euff (Figs. 5 through 9). Clinically, 
this condition is characterized as zero depth of pocket. It has been demon- 
strated previously,® and it was confirmed here, that such a condition does not 
exist very long, as a new pocket of approximately normal depth will develop 
by an upgrowth of soft tissue from the line of incision (Figs. 10 and 11). 





Fig. 8.—Dog 22. Lower right premolar. Observation period, twenty-three days. Notch 
at cementoenamel junction. Pack bordered by thin membrane; between this and epithelium 
are exudate cells. Only slight inflammation of connective tissue and no destruction of perio- 
dontal fibers inserting into cementum just below notch (top left). 





When the pack is removed, however, the tooth surface above the gingival 
margin becomes covered with plaque and the proliferating soft tissue comes 
in contact with this. An inflammation in the gingiva will ensue, and unfavor- 
able conditions are re-established.* If a gingivectomy, for one reason or an- 
other, has to be extended to the bottom of the clinical pocket with removal 
of the entire epithelial cuff, it is important that the tooth surface be thoroughly 
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cleaned every day during the period of proliferation of the gingival margin. 
In that way, the epithelium may adhere to a clean, nonirritating surface and 
favorable conditions can be attained.? According to this, it should be better 
to reduce the pathologically deepened pocket to a normal depth of approxi- 
mately 1 to 2 mm. Such a pocket is easy of access and the tooth surface with- 
in it can be cleaned of any calculus and bacterial plaque, after which a healing 


Fig. 9—Dog 20. Lower left premolar. Observation period, twenty-two days. Notch 
at cementoenamel junction on both sides. Formation of bacterial plaque in outer part on 
left side (high magnification, bottom left). Bordering upon membrane on surface of pack 
are strands of desquamated epithelial cells. Between these and vital epithelium are exudate 
cells, being probably squeezed out (bottom right). 


may be expected.’ When the pack is removed after such a gingivectomy, 
there will be hardly any upgrowth of soft tissue and loss of supporting struc- 
tures may be avoided. It goes without saying that in some cases bone has to 
be removed to provide proper contour of the gingivae and, if so, exceptions 
have to be made. 
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The gingivectomy pack exerted some irritation, but this did not interfere 
ith the healing. Destruction of the periodontal fibers attached to the 
mentum and downgrowth of epithelium below the line of incision did not 
ike place; in some cases even connective tissue reattachment (Figs. 1 and 8) 


Fig. 10.—Dog 21. Lower right premolar. Observation period, twenty-six days. Blood 
clot in thin space between enamel and pack organized into vascularized papilla. Only slight 
inflammation in connective tissue. 


and organization and epithelization of the blood clot in extremely narrow 
spaces between the pack and the tooth were observed (Figs. 10 and 11). These 
facets indicate that no harm is likely to be caused by the pack. 
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The pack was soon walled off by a membrane of necrotic tissue elements. 
Before epithelization this membrane was always thin (Figs. 1 through 4), 
but after epithelization thick layers of homogenized necrotic cells could be 
seen (Figs. 4, 6, 7, 9, 11, and 12). It is likely that the homogenized necrotic 
layer is penetrated by the liquid substances of the pack, but that the con- 
centration is lower than within the latter; thus, this layer may act as an 
isolation against the rather strong irritants. The concentration of the anti- 
septics in the necrotic layer may be strong enough to prevent bacterial growth 
in most eases, but not strong enough to cause appreciable irritation to the 


Fig. 11.—Dog 22. Lower left premolar. Observation period, twelve days. Notch at 
cementoenamel junction. Blood clot in space between pack and enamel organized into papilla. 
Normal epithelial cuff re-formed in contact with enamel (left). 


soft tissue. This may explain the fact that inflammation was nearly absent 
in many eases. However, invasion of the necrotic tissue by microorganisms 
from the margin was rather common (Figs. 3, 4, and 9), and under unfavorable 
conditions it may be a complicating factor (Fig. 3). Whether or not addition 
of antibiotics to the pack would have stopped any bacterial growth is still 
open to further investigation. The observations made here indicate that there 
should be hardly any risk in leaving a gingiveetomy pack in place for up to 
three weeks if it is well retained and if the clinical appearance of the gingivae 
is satisfactory. 

The epithelization usually was finished within nine days, although un- 
covered areas could be observed after twenty-three days; severe inflammation 
seemed to retard the process (Fig. 3). The epithelial proliferation seemed to 
take place mainly from the margins as the entire epithelial cuff usually had 
been removed. It sometimes progressed close to the pack and sometimes was 
seen within the granulation tissue, probably depending on the degree to which 
this was vascularized toward the surface; the epithelium always seemed to 
proliferate just outside the most superficial capillaries. 

The epithelium was often subjected to keratinization or parakeratosis and 
pressed against the pack. In other places exudate was formed, and from time 
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) time discharged between the vital epithelium and the keratinized strands 
Figs. 4, 6, 7, 9, and 12). Thus, a continuous or intermittent secretion of ex- 
late from between the soft tissue and the pack must be expected and may 
: considered normal. The cause of the exudation is probably the slight irri- 
tion from the different chemical compounds of the pack. 

The collagen destruction was extensive where severe inflammation was 
‘esent. On the other hand, organization of the blood clot into firm collagen- 
is tissue ensued rapidly when inflammation subsided, thus demonstrating the 
pacity of healing of the gingival tissue. 


| 
| 
| 
: 


Fig. 12.—Dog 20. Lower left premolar. Observation period, fifteen days. Buccolingual 
ection from interdental space. Epithelization complete. Considerable inflammation of con- 
nective tissue in central part (bottom right). Thick layer of desquamated epithelial cells 
between pack and vital epithelium (bottom left). Large accumulation of exudate cells, being 
homogenized toward pack (bottom right) ; exudate cells apparently being squeezed out. 
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Osteoclastic resorption of the alveolar bone took place or had taken 
place in all cases, which shows that the gingival inflammation is reflected in 


the underlying bone. 

What is written here pertains only to the particular pack used in this 
series. However, we should be justified in believing that most other gingivec- 
tomy packs, containing basically the same components, should give similar 


results. 

There may be some difference, as well, in the reactions in man and in dog, 
although the main features of inflammation and healing presumably are the 
same. 

Summary and Conclusions 


A total of twenty-eight lower premolars in four dogs aged 7 to 9 months 
were used for the experiment. The gingivae were cut away at the bottom of 
the clinical pocket and a gingivectomy pack was applied, fixed in acrylic 
splints fastened to the teeth with amalgam fillings. The observation period 
varied between nine and twenty-six days. Care was taken to preserve the 
pack in its proper. place during the histologic preparation. The following 
conclusions can be drawn: 


a 

1. During a gingivectomy carried out at the bottom of the clinical pocket, 
the entire ‘‘epithelial attachment’’ will most likely be removed. 

2. The gingivectomy pack is slightly irritating but it does not prevent 
healing, and it apparently does not cause any damage. It is walled off by a 
homogenized necrotic membrane of varying thickness. The antiseptics of the 
pack may penetrate this membrane and prevent or retard bacterial growth. 
The chemical compounds, on the other hand, may be so diluted that they 
cause little irritation to the soft tissue. 

3. The wound surface is usually epithelized within nine days, although 
some areas may remain uncovered after twenty-three days. The superficial 
layer of the epithelium may be subjected to keratinization or parakeratosis, 
and may be pressed against the pack. In other places exudate may be formed 
and discharged between the pack and the keratinized layer. 

4, After epithelization, the epithelium will most likely join the tooth sur- 
face in the form of a line rather than as a euff, as normal. This condition is 
not favorable, as a bacterial plaque will be formed on the tooth surface above 
the gingival margin when the pack is removed. A proliferation upwards of 
soft tissue will ensue, and this will be lying in contact with the bacterial 
plaque. 
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Oral Medicine 


ORAL MANIFESTATIONS OF CRETINISM 
Report of a Case 


NorMAN Buckman, D.D.S., BETHESDA, Mp. 


RETINISM is relatively uncommon in this country. Consequently, its oral 
manifestations are seldom described in the dental literature. 

A congenital lack of thyroid gland hormone produces this disease which 

is characterized by changes in cellular metabolism and differentiation. The 

following case report illustrates many of the classical features, together with 


some unusual oral findings. 
Case Report 


The patient, a 22-year-old Navajo Indian woman, was brought to the dental clinic of 
the Navajo Medical Center, Fort Defiance, Arizona, on May 27, 1955, for treatment of a 
She was from the Lukachukai Mountain area in 


sore mouth of several years’ duration. 
appears to be an isolated endemic goiter 


the northeastern part of Arizona. This area 
region. 

The patient presented a vivid picture of an obese dwarf with a disproportionately 
large head and trunk, pendulous abdomen, and an apathetic dull expression (Fig. 1). As 
she walked in, a peculiar waddling gait was apparent. The patient spoke only the Navajo 
tongue, a language which has a guttural sound to most English-speaking people. However, 
her voice had unusually harsh and gruntlike tones. The difficulty and nature of her re- 
sponse to the interpreter made it apparent that she had severe mental deficiency. 

At this initial visit the patient was complaining of pain and bleeding upon mastica- 
tion and generalized oral discomfort. Oral examination revealed a foul mouth, with most 
of the crowns of the teeth covered by lobulated hypertrophic flaps of gingival tissue. 
These tissue flaps were tender, edematous, and hemorrhagic, and could easily be retracted 
from the teeth by an instrument or stream of air (Fig. 2). 

The patient’s past medical history was significant. Her first tooth erupted when she 
was 3 or 4 years old. She began speaking at 11 and walking at 12 years of age. The 
patient could not look after her needs in any fashion, such as dressing, washing, tooth- 
brushing, etc. It was also noted that she was the last child of a middle-aged mother. 
Medical care had been recommended many times previously by visiting field health per- 
sonnel, but had been vigorously rejected each time by the family. 

She was admitted to the medicodental services with the clinical impressions of 
‘eretinism (congenital hypothyroidism) and gingival hypertrophy. 

From the Dental Department (Clinical Center), National Institutes of Health. 
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Physical examination revealed a weight of 61 pounds and a height of 47 inches. 


here was a lack of sexual maturation. The skin was doughy and coarse. The thyroid 
and was not palpable. However, cretins may or may not present an enlarged thyroid.1 


Fig. 1.—Patient on admission. 


That the facies of this cretin was perfectly typical can be seen by comparing Figs. 
with the following statement on page 251 of Dentistry for Children by Brauer, 


l and 3 
Higley, Massler, and Schour?: 
The facies of the cretin is quite striking inasmuch as the cranium appears 
disproportionately large. The face is infantile and coarse, the expression stupid. 
The denture is prominent and the nasal area appears sunken as a result. 


‘he photographs demonstrate the prominent cheekbones; flat and broad nose; thick, 


everted lips; and the mouth which is held partially open. 
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Fig. 2.—Lobulated hypertrophied flaps of gingival tissue before treatment. 


9 





Fig. 3.—Profile of patient on admission. 





lume » ORAL MANIFESTATIONS OF CRETINISM 941 
imber 


Upon intraoral examination, the crowns of the teeth were seen to be well formed, 
ithout any evidence of caries or enamel or dentine dysplasia. All the permanent teeth 
iad erupted, with the exception of the third molars, There was a wide dental arch (Fig. 
with a width of 55 mm, between the first maxillary molars and a width of 50.5 mm. 
etween the first maxillary premolars, as compared to the widths predicted by Pont’s index 
f 50 and 40 mm., respectively. Neutroclusion was present, with considerable spacing 
nd flaring of the teeth in the premolar and anterior segments. The palatal and lingual 
ssues were thickened and spongy. The lower lip attached several millimeters inferior 
) the gingiva, obliterating the anterior portion of the mucobuccal fold. This was not 
s pronounced in the maxillary region. The tongue was enlarged. Calculus deposits were 
1inimal, The outstanding oral finding was advanced periodontal disease, with severe 
ringival hypertrophy and slight to marked mobility of all teeth. 
Dental radiographs revealed generalized alveolar bone resorption and thickening of 
he periodontal membrane space, but did not reveal any caries or wide-open apical foramina 
Fig. 6). Unerupted maxillary third molars were seen in lateral jaw projections, 


Fig. 4.—Gingiva following treatment. 


Laboratory findings were as follows: basal metabolic rate, -25; hemoglobin, 10; 
red blood count, 3,650,000. The B.M.R. was probably lower than —25, as the laboratory 
reported that many attempts to record the rate met with failure due to the patient’s 
erying and uncooperativeness. This value, -25, represented the technician’s best effort. 
Protein-bound iodine and bone age studies are not available, as the patient would not 
return for further laboratory tests. 

Treatment consisting of frequent daily toothbrushing by the nursing staff and daily 
use of a hydrogen peroxide mouthwash to débride the mouth was begun. Thyroid therapy 
was instituted, starting with 30 mg. thyroid daily. 

Following several days of oral débridement, an attempt was made to scale the teeth, 
at which time the patient exhibited severe retching and vomiting upon the slightest 
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stimulation to the teeth or oral soft tissues. Even placing the explorer point upon the 
anterior teeth elicited this response. The massive hypersensitive tongue and copious 
salivary flow appeared to contribute to this reaction. Undoubtedly, this patient’s extreme 
mental deficiency complicated her management. All subsequent dental treatments were 
rendered successfully with the use of premedication of barbiturates and atropine on an 
On June 6, a mandibular gingivectomy 


empty stomach, plus local anesthesia as needed. 
Healing was un- 


was accomplished, followed in two days by a maxillary gingivectomy. 
eventful (Fig. 4). The histopathologic diagnosis of the resected gingival tissue was 
chronic gingivitis associated with scattered epithelioid-cell granulomata containing multi- 


nucleated giant cells. No acid-fast bacilli, fungi, or foreign bodies were identified in the 


sections, A myxomatous type of stroma was apparent microscopically. 

The patient left the hospital against medical advice on June 24, 1955, at which time 
she was receiving 120 mg. of thyroid daily. Although the optimum thyroid level had not 
yet been established, the patient appeared to be more cheerful and cooperative, and was 
able to follow commands more readily. Her memory had improved considerably. Toward 
the end of the hospitalization, she was able to perform her own toothbrushing, with some 
supervision, and other simple tasks, such as combing her hair. 

She was last seen as an outpatient on July 7, 1955, at which time it was noted that 
daily thyroid therapy and proper oral hygiene were not being maintained, due to the lack 


of family cooperation. Her prognosis is poor, with the probable regression of all benefits 


rendered during hospitalization. 
Discussion 


Sporadic cretinism occurs at random in nongoiterous areas of the world, 
such as coastal regions, while endemic cretinism results from the summation 
of several generations of hypothyroidism, as exemplified in mountain endemie 


goiter regions of the Alps and Himalayas. In the case reported here the pa- 
tient’s history, physical, and laboratory findings substantiated a diagnosis of 
untreated endemic cretinism, with this patient manifesting many of the classi- 
cal features. 

The patient’s obese, puffy appearance was primarily the result of infiltra- 
tion of the tissues with fluid and a mucinlike substance.t| While the myx- 
edemie (severe acquired hypothyroid) patient presents a similar picture, the 
eretin also exhibits greater retardation of skeletal growth than of soft-tissue 
growth, further accentuating this obesity.” 

There are interesting dental observations to be drawn from this ease re- 
port and to be compared with those in the literature. 

A difference of opinion exists concerning the relationship of caries to 
eretinism. Kranz‘ was the first to report a high correlation of caries with 
eretinism, which was later confirmed by others.** On the other hand, Me- 
Cullagh and Resch,® Taylor and Appleton,’® and Meyerhofer™ have found an 
amazingly high caries immunity. Schour and Massler’® believe that the caries 
incidence is average. The patient just described did not have any carious lesions. 
In view of her poor oral hygiene, it was astounding to find, in one 22 years of 
age with twenty-eight permanent erupted teeth, no caries. 

Morphologic abnormalities, such as poorly formed teeth, enamel dys- 
plasia,** ** and supernumerary teeth’ have been reported. Meyerhofer™ and 
Schour and Massler’* have not observed these findings. This protocol sup- 


ports the latter group of investigators. 
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Malocelusion appears to be a constant finding in cretinism, due to faulty 
atterns of growth and development. We may primarily account for this 
atient’s wide dental arch and the prominent flaring and spacing of the teeth 
yy the pressure effect of the enlarged eretin tongue. Her advanced perio- 
iontal disease caused further drifting and spacing of the teeth. 


Fig. 5.—Study models demonstrating the wide dental arch, 


Delayed dental development has been used as a diagnostic point in the 
clinical evaluation of eretinism. Delayed exfoliation and eruption patterns 
and wide apical foramina are said to be common characteristies.® © * 1-1 
Thoma*™ states that “the outstanding stigma is retarded and delayed denti- 
tion.” It is noteworthy that this cretin had a relatively normal dental age. 
Although the lower third molars were congenitally absent and the upper third 
molars were unerupted, this is not at all an unusual finding. Likewise, root 
development appeared to be normal with small apical foramina (Fig. 6). By 
way of comparison, Means' describes an untreated cretin, aged 21, with an 
estimated dental age of 9 or 10. 
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Fig. 6.—Periapical radiographs. 


Endocrinologists have observed that the thyroid gland plays a basic role 
in gingival tissue health.1* *° A review of the literature failed to disclose 
references to periodontal disease associated with cretinism, except for the 
statement that cretins are more susceptible to Vincent’s infection. However, 
there are many references to periodontal disease associated with myx- 
edema.?*-° This may very well be due to the fact that reported cases of 
cretinism fall into a much younger age group wherein we would not normally 
expect to find significant periodontal disease. 

The histopathologic report on the hypertrophied gingiva warrants further 
consideration in view of the fact that repeated special staining studies did 
not reveal acid-fast bacilli, fungi, or foreign bodies as the causative agent for 
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g. 7.—A, Photomicrograph of portion of excised gingiva. B, High-power view of the 
epithelioid-cell granulomata containing multinucleated giant cells. 
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the gingival granulomata (Fig. 7). There was no clinical or radiographic evi- 
dence to support the presence of a tuberculous infection or foreign bodies. 
It is unusual to find nonspecific granulomatous lesions in the gingiva. 

This gingival hypertrophy can be best explained on the basis of local 
factors superimposed on a systemic disease, with the local factors having 
direct bearing on the thyroid gland dysfunction. Thyroid hypofunction re- 
sults in lowered tissue metabolism, with decreased resistance to infection. 
Mental retardation prevents the cretin in the foregoing case report from mas- 
tering any simple technique of oral hygiene; hence, she has a foul mouth with 
much irritating debris. Her mouth breathing, associated with the enlarged 
eretin tongue, has an adverse effect on gingival tone. The thick, everted lips, 
with a high gingival attachment, exert unfavorable traction on the gingiva. 
Thus, a multiplicity of insults upon the gingiva presumably upsets a stress- 
resistance equilibrium, resulting in an inflammatory gingival proliferation. 


Summary 


The oral aspects of a 22-year-old untreated cretin, living in an isolated 
endemic goiter region of the United States, have been presented and compared 
to similar case reports in the literature. The most impressive oral finding 
was the advanced periodontal disease with massive gingival hypertrophy. 
The other outstanding observation was the essentially normal dental eruption 


and developmental patterns, although general somatic development and matu- 
ration were greatly arrested. 
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Oral Pathology 


MUCOEPIDERMOID TUMOR OF MINOR SALIVARY GLAND 


Report of a Case 


Ropert A. Atrersury, B.S., D.D.S., F.1.A.A.,* aAnp 
SUNDER J, VAzIRANI, D.D.S.,** Cuicaco, IL. 


Introduction 


UCOEPIDERMOID tumor was described for the first time in 1945 by 

Stewart, Foote, and Becker,’ and its histopathology has been well de- 
seribed. The tumor has been classified as benign and malignant; however, 
Bhaskar and Weinmann’ feel that all mucoepidermoid tumors should be con- 
sidered malignant or potentially malignant. It is the most frequent neoplasm 
of the minor salivary glands. Bhaskar and Weinmann’ collected 181 cases of 
tumors of the minor salivary glands and added twenty-three of their own. Of 
the above series, thirty-nine were mucoepidermoid. Mucoepidermoid tumors 
of the benign type are generally slow-growing, well-circumscribed, painless 
swellings. They are frequently present in the palatal and lip region. Stewart, 
Foote, and Becker? studied forty-five cases seen at the Memorial Hospital for 
Cancer and Allied Diseases in New York from 1928 to 1943. Only one oe- 
curred in the mucosa of the cheek. The present report concerns a mucoepi- 
dermoid tumor involving the minor salivary glands of the cheek. 


Case Report 


The present case is that of a 47-year-old white woman. The patient was admitted 
to the hospital for excision of a mass in the left cheek of approximately twelve years’ dura- 
tion. Associated complaints were an otorrhea of the left side and the presence of a mass 
in the neck of approximately eight years’ duration. She had experienced no serious dis- 
ability. The patient was gravida ii, and had had no significant illnesses. She had noted 
an excessive weight gain since 1947, 

Examination revealed a well-developed, obese, 47-year-old white woman who ap- 
peared in good health. Her weight was 228 pounds; height was 5 feet, 1 inch; and blood 
pressure was 128/80. A large postcentral perforation was seen in the right tympanic 
membrane. A pseudomembrane had healed over the defect. The patient was edentulous. 
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irm, nodular swelling approximately the size of a hazelnut was seen in the left buccal 
cosa (Fig. 1). This appeared to be well delineated and was nontender. Huge, hyper- 
phied lingual tonsils were seen in the pharynx. There was asymmetrical enlargement 
the thyroid gland to the right. The gland was of semifirm consistency, nontender, and 
{ not displace the trachea. A thick, ponniculous and large striae gravida were seen on 


abdomen. The remainder of the physical examination and the laboratory findings were 


hin normal limits. 


Fig. 


v0 20 2 ies sae 


Fig. 2.—Photograph of gross specimen. Note the cut surface showing mucoid material. 
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Fig. 4. 


Fig. 3.—Photomicrograph of a section of the tumor mass. Note the numerous dilated 
ducts. (Magnification, x50; reduced \.) 


Fig. 4.—Higher magnification of area indicated in Fig. 3. The ducts are lined by 


- simple squamous epithelium and are filled with debris. A duct of normal size is seen in 


the lower center of the section. (Magnification, x500; reduced \:) 
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The patient was admitted to the Research and Educational Hospitals. With local 
sthesia (2 per cent procaine with 8 drops of Adrenaline to the ounce), the branches of 
long buccal nerve and the base of the mass were anesthetized. The mass measured 
by 2 cm. in its greatest diameter, and was of moderately firm consistency. <A horizontal 
sion, approximately 1.5 inches in length, was made over the center of the mass, The 
3s was enucleated from the underlying soft tissues by a combination of blunt and sharp 
ection with scissors. A portion of the mass was of cystic consistency. A gelatinous 
vish material exuded from the mass following its removal (Fig. 2). Hemostasis was 
ired and the wound edges were sutured together with interrupted 0000 chromic catgut. 
» patient was returned to the ward in good condition, and her immediate postoperative 
se was uneventful. The wound healed by primary intention. The patient was referred 
the surgical clinic for evaluation of and therapy for her enlarged thyroid gland. This 
s diagnosed as nontoxic nodular goiter. Three years following the operation, there has 
n no evidence of recurrence of the mass in the cheek. 


Pathologic Findings.— 


Gross: The specimen consisted of a reddish, firm mass of tissue. On the cut surface 
lesion was traversed by a whitish, porous-appearing mass which was gritty on section. 


Microscopic: The lesion from the cheek consisted of a nonencapsulated tumor with 
nerous cystic spaces lined by low cuboidal, columnar, or pale swollen cells which contained 
cous material. Dilated ducts were present, as were areas of masses and cords of pale 

epithelial cells with prominent nucleoli. A moderate number of mitotic figures were seen. 

Several areas revealed larger cystic spaces showing mucoid degeneration of epithelial ele- 

ments. The stroma consisted of loose connective tissue which contained, in some areas, 
cumulations of lymphocytes and plasma cells (Figs. 3 and 4). 


Diagnosis: Mucoepidermoid tumor. 


Comment 


A case of mucoepidermoid tumor of the cheek, which was diagnosed after 
surgical excision, is reported. Since this type of tumor occurs rarely in the 
submucosa of the cheek, the clinical diagnosis is inconclusive and the final 
diagnosis must be proved by histologic examination. It is suggested that these 
cases should be observed earefully for recurrence of the tumor. 
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CHERUBISM 


G. R. Sewarp, M.D.S.(U. Lonp.), F.D.S.R.C.S.(Ena.),* anp G. T. HANKEy, 
O.B.E., T.D., F.D.S.R.C.S.(Ena.), M.R.C.S.(Ena.), L.R.C.P.(Lonp.) ,** 
LONDON, ENGLAND 


. Jones® published his paper in 1933, deseribing a family exhibiting 
‘*familial multilocular cystic disease of the jaws,’’ a number of cases of this 
disease have been reported in the literature. It is possible that the less severe 
manifestations of this condition are more common than was apparent at one 
time. Furthermore, it seems likely that even extensively affeeted cases may still 
pass unrecognized. Our understanding of this and related conditions can be 
inereased only by the reporting of information concerning a considerable 
number of patients, preferably over a large part of their lives. The purpose 
of this article is to set forth data that have so far accrued about four additional 
patients, with a review of such cases already reported in the literature as have 
been noticed. 
Four New Cases 

Case 1.—The patient, a girl aged 18 years, was referred to Mr. Hankey in the Dental 
Department of The London Hospital for treatment on May 22, 1952. The similarity of her 
appearance to that of the children described by Jones® 10 was noted (Fig. 1, 4) and the 
following history was obtained, partly from the patient and partly from previous case notes 
kindly made available by Mr. Evans, surgeon, of Queen Mary’s Hospital, Stratford. 

History: The patient was an orphan, living in an institution. Her father had a ‘‘large 
jaw’’ and photographs of him show a heavy lower jaw, though not one grossly abnormal 
in shape. The patient had no brothers or sisters and, as far as was known, no more distant 
relatives were affected. 

At about age 7 she had suffered a blow on the right cheek, following which she first 
noticed a swelling which had slowly grown larger with the years, eventually spreading to the 
other side and to the lower jaw. She had not noticed any increase in size after reaching 
the age of 15% years. 

In 1950 she came under the care of Mr. Evans who performed three operations, effect- 
ing some reduction in the size of the maxilla and the right side of the mandible and ob- 
taining material for histologic examination. 

In the mandible he found a thin, but dense, cortex under which was an extremely 
spongy and vascular cancellous bone. The maxilla also showed a thin cortex under which 
was a jellylike cancellous tissue. 

In 1951 the patient was referred to Dr. Shanks of The London Hospital Radiotherapy 
Department for radiation therapy. She received 400 r in eight treatments over eight weeks 
at 220 kv. At this time it was noted that the left facial lymph node was enlarged to a 
diameter of 2 cm. She maintained that it had always been that way. 

*Demonstrator in Dental Radiology, The London Hospital Dental School. 

**Consultant Dental Surgeon, The London Hospital. 
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Her general health was good. In 1951 she complained of occasional attacks of diplopia 


t, apart from some proptosis, nothing abnormal was found. Also in 1951 she complained 
for which no cause could be discovered. 


, 


‘giddy turns’ 
Menarche was at age 14 and catamenia is now regular, lasting seven days and occurring 
ry thirty-five days. 


C. 


_Fig. 1—Case 1. Cherubism. A, Facial appearance of patient when first seen at age 18, 
showing the typical cherubic appearance. B, Models of the jaws showing the irregularity of 
the teeth and the abnormal occlusion. C, The left side of the mandible. An oblique lateral- 
jaw radiograph showing the enlargement of the jaws, the “multilocular cyst”’-like appear- 
ince, and the unerupted teeth. 
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Previous dental treatment had been the extraction of | 6 and incision of an abscess, 
with further incision of a palatal abscess four weeks later. 


Examination: The patient was 5 feet tall and weighed about 126 pounds. Her face wa 
heavy and square, with a diffuse enlargement of both sides of the mandible and maxilla 
On the right the bulging cheek tended to obliterate the sulcus beside the nose, and bot! 
cheeks and mandible were hard, slightly irregular, and knobby to touch. There was proptosi 
of both eyes, which appeared to turn upward and showed the sclera below the lower ri 
of the iris, giving the typical ‘‘cherubic’’ appearance. 

541|12458 


Teeth present in the mouth were 51584 . These were irregularly placed, tilted, an: 


spaced (Fig. 1, B); + were grossly carious and several other teeth had large cavities 
In the | 7 region a healing socket and a soft swelling of the adjacent palate which showe 
the mark of a healing scar were noted. 

The lower jaw showed expansion of both inner and outer alveolar plates, the enlargs 
ment bucally being most marked distal to the lower incisors and lower left premolars. Th: 
ridges reached 2.5 cm. in width in the lower third molar regions, and behind the lowe: 
incisors there was a shelf 0.5 cm. wide. 

The palatal vault was flat, unlike the V shape of some previously reported cases. There 
was an expansion lateral to the left premolar and molar region which ran out into the cheek, 
and in the right premolar region there was an irregular bony mass which extended laterally 
for 2.5 cm. Both tuberosities were poorly developed. 

The tongue was large and flabby and tended to lie over the lower incisors. The right 
side of the nose was obstructed and, although the left nostril was patent, the patient always 
breathed through her mouth. 

Distributed over the skin of the face, back, and chest were many small pigmented 
moles. In addition, there were many pale, brownish areas of skin, which were not obvious 
on casual examination. Over the right scapula was an area of dark pigmentation, 3 by 
1.5 cm., covered with warty nodules. No abnormalities were detected in the respiratory, 
cardiovascular, or nervous systems and the abdomen was normal to palpation. 


Routine dental treatment was undertaken, including fillings, the extraction of /4, and 
the provision of partial upper and lower dentures. An operation was performed by Mr. 
G. T. Hankey in an effort to effect a reduction of the left side of the mandible for esthetic 
purposes. Bone was removed from the lower border and a large nodule was excised from 
the outer surface of the mandible, but less reduction was practicable than had been antici- 
pated, as most of the strength of the mandible seemed to lie in the dense outer cortex. The 
rest of the jaw was composed of a solid, soft, but not fibrous, material which was divided 
by fragile bony trabeculae. 

In addition, while this was being carried out, several special invesfigations were under- 
taken in an effort to obtain further information about the patient’s condition. 


Radiographic examination: The bony structure of both the mandible and the maxilla was 
grossly abnormal. The jaws were irregularly enlarged, but more radiolucent than normal 
and composed of long trabeculae gathered together in bundles. The cortical bone was very 
thin. Many of the larger medullary spaces were rounded, giving an appearance which re- 
sembled multilocular cysts (Fig. 1, C). In the mandible the inferior dental canals had 
been displaced toward the lower border, but the condyles were normal in structure. In 
the maxilla the antra were of normal size, but the abnormal maxillary bone bulged upward 
into their cavities from the canine fossa, especially on the left. The infraorbital margins 
were irregularly enlarged and the thin roof of the antra bulged a little into the orbits. The 
zygomatic arches and the rest of the facial skeleton seemed normal (Fig. 2, A). 


Several unerupted teeth were observed; 5|5 were inclined toward 4| 4, [8 was buried 
and tilted bucally, and 8| was inverted. In the maxilla the upper right canine lay above 
the arch and pointed forward and outward (Fig. 2, B). 








CHERUBISM 





B. 


Fig. 2.—Case 1. Cherubism. A, Posteroanterior view of jaws showing the expansion 
the jaws, the relatively normal size of the antra, and the normal structure of the zygomatic 
ches. B, Periapical radiographs showing the fine trabecular bone pattern of the alveolar 

and some of the buried teeth. The radiolucent areas are due to the general condition 
patient’s jaws and should not be mistaken for areas of infection. 


( s 
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The following teeth seemed to be absent: re No other lesions were detected 


in the rest of the skull or skeleton. 


Clinicopathologic investigations: The blood picture was normal; the erythrocyte sedi- 
mentation rate was 4 mm. in one hour (Wintrobe) and the blood group was O, Rh + ve 
No Bence-Jones protein was detected in the urine. 

Blood chemistry was within normal limits, as follows: 


Serum calcium 9.5 mg. per 100 ml. 
Serum inorganic phosphorus 4.2mg. per 100 ml. 
Serum alkaline phosphatase 7.6units (King-Armstrong) 
Total plasma proteins 6.4mg. per 100 ml. 
Albumin 4.8 mg. per 100 ml. 
Globulin 1.6 mg. per 100 ml. 


Histopathologic examination: Material from the patient’s jaws was examined by Dr. 
J. A. Pedler of the Dental Pathology Department, The London Hospital Medical College, 
and also compared with sections from the material obtained some years earlier and kindly 
made available by the Pathological Department of Queen Mary’s Hospital, Stratford. 

Histologic report (By Dr. J. A. Pedler): 

1. Material from mandible (Feb. 21, 1953). Macroscopically the specimen consisted of 
a wedge of bone (3.0 by 2.0 by 0.5 cm. thick) with one surface smooth and pinkish gray 
with a few fibrous tags attached. The reverse surface was ragged, coarsely granular, and 
covered over an area 1.0 cm. in diameter with a gray firm tissue. 

The histologic appearance showed a superficial border of a thin layer of bone which 
was mainly lamellar, but there was a little active new bone formation on the inner surface. 
There was one bony septum, consisting mainly of new bone, running into the underlying 
mass. The lesional tissue was a loose connective tissue in which there were a few interlacing 
bundles of a more collagenous nature dividing the mass into compartments (Fig. 3, A). 
Numerous giant cells resembling osteoclasts, with up to 100 nuclei, were irregularly dis- 
tributed in the stroma and tended to be arranged in foci. Most of these aggregates were 
related to the more vascular areas, which were also less collagenous (Fig. 3, B). The blood 
vessels were mostly thin-walled channels, and the giant cells appeared frequently to be re- 
lated to them. In some instances the giant cells formed part or the whole of the wall of 
vascular channels. There was a considerable quantity of blood pigment in the tissues, in 
addition to much recent hemorrhage (probably at the time of operation). 

The histologic appearance was that of an immature vascular connective tissue with a 
predominance of giant cells of osteoclastic type. 


2. Biopsy of material curetted from mazillary antrum on Jan. 30, 1951. The histologic 
appearance of this material was comparable with that of the later biopsy from the mandible. 
It consisted of numerous scrapings of a spindle-cell connective tissue containing many giant 
cells which were distributed irregularly and formed focal aggregates. There were a few 
spicules of new bone formation. 

This lesion was very similar to the giant-cell jaw tumor (central osteoclastoma) which 
has been described more recently as giant-cell reparative granuloma. The present material 
did not differ in any significant respect, although many of the giant cells were considerably 
larger than those described by Jaffe in the solitary reparative granuloma. 


3. Unerupted | 5 extracted on July 27, 1955. Macroscopically the tooth exhibited a 
gross thickening of the root in its apical half. The entire tooth appeared S-shaped when 
viewed from the distal aspect. 

Histologic appearances were not conclusively abnormal, but the following features of 
interest were observed: There was a noticeable crumpling of the dentine on the buccal 
aspect, throwing the amelodentinal and cementodentinal junctions into a number of folds. 
The dentine had a number of inclusions which may have been cellular or vascular and ap- 
peared in several places to be related to zones of globular dentine arranged in a linear 
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ion along the line of the dentinal tubules. A peculiarity of the root portion was that 
a large extent a deposit of noncellular cementum had been laid down over layers of 
lar cementum which, toward the apex, constituted a hypercementosis. 


_ Fig. 3.—Case 1. A, Low-power view of part of a section from the jaw. The cortex, 
mainly composed of lamellar bone with a few areas of active formation of new woven bone, 
may be seen on the right. The rest of this section is composed of a vascular connective 
tissue with foci of giant cells related to the blood vessels. (Twenty-four-hour hematoxylin 
and eosin stain. Magnification, x24.) 


B, High-power view showing an aggregation of giant cells in the same section and 


the cellular nature of the tissue. (Magnification, 110.) 


In 1955 the patient came under the care of Dr. C. D. Dent, physician, and Dr. J. T. 
Smyth, resident medical officer, of University College Hospital, because of pain in her 


right elbow. As she had missed her follow-up appointment, they arranged for her to visit 
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us again; they made their radiographs available for our inspection, and supplied us with ; 
record of the results of their clinical laboratory investigations. 

The patient’s facial appearance was now more mature and, though abnormal, we fel 
that it was probably less obviously so on casual inspection (Fig. 4). Photographs, however 
showed that there had been little change in gross contour. Her intelligence seemed to be 
about average. Radiographs revealed only minor changes in her facial bones. Howeve: 
| 5 was now presenting as a submucosal swelling in the buccal sulcus. Since it was causin 
her some discomfort, this tooth was removed surgically under local anesthesia. Access to i 
was obtained with difficulty by scissor dissection through tough fibrous tissue, as the per 
osteum of the ridge could not be stripped from the bone. The report on this tooth was give 


above. 


Fig. 4.—Case 1. Photograph taken in 1955, when the patient was 21 years of age, 
showing the more mature facial appearance. The deformity seems less obvious, although 
comparison with Fig. 1 will show little change in gross contour. 


The clinical laboratory investigations performed at University College Hospital were 
again within the range of normal. The Wassermann reaction was negative. 


Serum calcium 9.6 mg. per 100 ml. 
Serum inorganic phosphorus 3.4mg. per 100 ml. 
Serum alkaline phosphatase 18 units (King-Armstrong) 
Blood urea 24 mg. per 100 ml. 


The alkaline phosphatase reading of 18 units was slightly raised, the normal range 
being 3 to 13 units, but this was hardly significant on a solitary estimation. 


Case 2.—The patient was a 39-year-old woman. 
She believed that she had a full deciduous dentition, but she stated that some of the 
maxillary teeth did not come through properly. When she was about 4 years of age, it was 
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noticed that there were swellings on her lower jaw (Fig. 5, 4). When she was 8% 
3s old all her lower teeth were extracted and a ‘‘soft growth’’ involving the alveolar 
ss of the lower jaw was excised, leaving only a gutter of bone. The pathologic report 
1e tissue indicated ‘‘a myeloma known as an osteoclastoma.’’ A full lower denture was 
| soon afterward. At the same operation 6|6 were extracted and the adjacent bone 
curetted. The patient believed that impacted deciduous teeth may have been extracted 


is time. 


Fig. 5.—Case 2. A, Patient at the age of 4 years and before any operative interference. 
The chubbiness of the lower part of the face, which is due to the swellings on the mandible, 
may be observed. 

B, Patient at the age of 17 years. A swelling of the face may be observed over the 
right angle of the mandible and the eyes have a tendency to show the sclera below the iris. 
There is also a fullness of both cheeks and flattening of the nasolabial folds. 


By the time she was 19 years old, a large mass had grown out from her mandible, 
projecting upward and laterally from the right molar region (Fig. 5, B). This swelling 
was excised and in the following year a laterally projecting knob which remained was re- 
moved through a short submandibular incision. 

She had no further trouble until she was 29 years old, when a cyst was operated on 

‘e over 21|. One year later, buried 3| 3 were removed and the cyst was dealt with again. 


In November, 1945, the patient was referred to Mr. Hankey, and after radiographs 
| been taken of the jaws and skull it was decided that the process was stationary. How- 
r, in February, 1948, a radiolucent area appeared in the |4 region and a small, soft 
ssue mass was enucleated from it. The histologic report on this tissue is given later. 
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The blood chemistry was within normal limits, as follows: 


Serum calcium 10.7 mg. per 100 ml. 

Serum inorganic phosphorus 3.6 mg. per 100 ml. 

Plasma proteins, total 6.25 mg. per 100 ml. 
Albumin 3.9 mg. per 100 ml. 
Globulin 2.35 mg. per 100 ml. 


In July, 1948, she had a course of radiation therapy at St. Bartholomew’s Hospit: 


receiving a small dose of radiations to her maxilla. 

Early in 1950 radiographs showed that the small bony cavity in the maxilla had fille 
in with new bone. The blood chemistry investigations were repeated and were again withi 
normal limits. Serum alkaline phosphatase was 6.4 units (King-Armstrong). 


Fig. 6.—Case 2. Patient at the age of 39 years. Her face is practically normal in 
appearance. The cheekbones are rather prominent and the left iris is higher than the 
right, but otherwise there is little to comment on. 


In 1955 the patient returned to this country again from South Africa and the following 
assessment of her condition was made: 

Her general health had remained good, apart from occasional attacks of bronchitis and 
a tendency to put on weight. Colds were accompanied by bad maxillary pains and prolonged 
sinusitis afterward. There were no urinary tract symptoms. Catamenia was regular, two 
to three days every twenty days; menarche had occurred at age 13. Past illnesses have been 
measles and whooping cough during childhood, and dengue fever. 

She thought that since 1950 her face had become a little smaller, and she knew of 
no other lesions elsewhere in her skeleton. So far as she knew, no relatives were similarly 
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ected. Her four children, two boys aged 2 and 4% years and two girls aged 6% and 
5 years, have, in her estimation, normal faces and developed normal dentitions with the 


eption of the son aged 4%4, who had an incomplete dichotomy of | A, as had her husband. 
Examination: The patient was a pleasant, intelligent woman, heavily built, with a 


vht of 5 feet 5 inches, and weight of 210 pounds. Her eyes were not proptosed, but showed 

sclera below the irises, the left pupil being at a higher level than the right. The cheek- 
ies were rather prominent below the eyes, but there was no obliteration of the angle be- 
en the cheeks and the nose (Fig. 6). A palpable bony fullness filled out the spaces 
ween the roots of the zygomatic arches and the alveolar process. Anterior to normally 
ped angles of the mandible were depressions in the lower border, with a fullness of the 
idible beyond. Swellings laterally and inferiorly in the first molar region enlarged into 
rominent chin, which was senile in shape from the loss of teeth and ridge. The surface 
the bone was hard and knobby. 


Fig. 7A.—Case 2. The right side of the mandible. Oblique lateral-jaw radiograph 
showing the dense, granular appearance of the bone. The multilocular appearance may be 
seen anteriorly and just above the posterior end of the inferior dental canal. The size of 
the maxillary sinuses may be seen as well as the buried 8}. 

(Figs. 7B and 7C on following page.) 


In the mouth the position of the alveolar ridge was flat laterally and concave anteriorly. 
Rounded swellings were palpable in the buccal sulcus in 765/567 regions, bringing the width 
the mandible up to 2.5 em. at these sites. Anteriorly the jaw faded away into the sulcus 
and out into the chin. Lingually enormous genial tubercles projected upward and backward 
for 10 mm. in a curve with its concavity forward. Anteriorly the ridge reached a width of 
em. Both the mandibular and the maxillary arches were wide and the teeth present in 
the mouth were 75421|1257. The upper alveqlar process was bulky in the first molar regions 
here it ran laterally into irregular masses under the zygomas, but the palate was shallow 
nd broad and the ridges were not enlarged palatally. Scarring from operations could 
seen in the 321] region. 
The patient’s skin was tanned and showed no freckles, but there were three or four 
oles, about 2 mm. across, on her neck and one a little larger on her chest. Otherwise, 
ere were no patches of pigment. 
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Radiographic examination: Her teeth, jaws, skull, pelvis, lumbar spine, and femora 
were radiographed, but no abnormality was detected in bones other than the maxilla and 
mandible. 

In the mandible the radiographs showed marked notching anterior to the angles of the 
mandible. On the right the inferior dental canal turned abruptly downward toward the 
lower border at the notch, and on the left it became ill defined farther forward. Anterior 
to this notching the bone showed a dense granular pattern with a well-marked cortex. The 


Fig. 7B.—An occlusal view of the mandible showing the multilocular appearance in the 
anterior part of the jaw. 
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Fig. 70.—A_ section from the biopsy material, showing the vascular, spindle-cell, connective 
tissue containing groups of giant cells. (Hematoxylin and eosin stain. Magnification, 110.) 


appearance presumably was due to an increase in bulk at the lower border as a response 
to the removal of bone from the level of the genial tubercles upward (Fig. 7, 4). Anteriorly, 
the mandible increased in width and contained radiolucent areas with well-defined polyarcuate 
outlines which were quite dense in places (Fig. 7, B). A few relatively straight septa crossed 
these areas. The rami showed a normal bone pattern, with a suspicion of a ‘‘multilocular’’ 
area above the inferior dental canal on the right side. 

Radiographs of the facial bones showed extensive pneumatization by air sinuses. 
The maxillary sinuses especially were enormous and had large palatine extensions. The 
- bone of the maxilla was composed of numerous fine trabeculae, closely packed, and showed 
a pattern more delicate than that seen in the mandible. 
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Large alveolar extensions of the antra left little medullary bone posteriorly. Between 
i and | 24 wide medullary spaces were seen, and lateral views of the sinuses showed the 
me of the anterior alveolar process to be continuous with the thick anterior walls of the 
itra. This bone contained rounded radiolucent areas similar to those seen in the mandible. 
bony mass jutted up from the inferior border of the left orbit, and presumably accounted 
the higher level of the eye on this side. 
A small, molarlike tooth of abnormal shape was seen lying in the right tuberosity and 
retained root lay palatal to |57. The apical third of 1| had been resorbed; otherwise, the 





eth appeared normal. 
Histopathologic examination: The histologic report by Dr. J. A. Pedler on May 21, 
48, revealed that scrapings from the jaw consisted of a vascular, spindle-cell, connective 
ssue stroma containing many giant cells of osteoclastic type with up to fifty nuclei and 
ranged focally (Fig. 7, C). There were areas of recent hemorrhage and many hemosiderin 
anules. 
Children of Patient 2: In November, 1955, an opportunity was taken to examine the 
itient’s four children. This could not be a thorough procedure, as the family was once more 
soing abroad. It is hoped that a more detailed examination can be made on their return 
in two years’ time. 
The eldest girl, aged 174% years and born of a previous marriage, was clinically normal 
ind radiographs of her jaws showed no abnormality. 
The second girl, aged 6% years, refused to be radiographed, but no signs of lesions 


vere detected clinically. 





A. B. 


Fig. 8.—A, Case 3. The eldest son of Patient 2. The photograph shows the diffuse full- 
ness over the left angle of his mandible. 

B, Case 4. The youngest son of Patient 2 at 2 years of age. The unusual degree of 
chubbiness of his face, due to the swelling of his jaws, may be seen. 


Case 3.—The elder son of Patient 2 was a well-built 444-year-old child, 3 feet 8 inches 
tall. The left side of his face showed a diffuse fullness over the jaw (Fig. 8, A), but the 
rest of his body appeared normal. Intraorally, a swelling was palpable in the buccal sulcus 
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in the left lower molar region and lateral to the ramus of the mandible His deciduous teeth 
were healthy and regularly placed in well-developed arches; | A was an incomplete, unequal 
dichotomy but all the other teeth were normal. 

Radiographs showed 6 to lie more mesial than normal, having caused the resorption 
of two-thirds of the distal root of [E. An oval, central lesion with a polyareuate margin 
lay between the inferior dental canal, the crypt of | 6, and the coronoid process; the lesion 
measured 3 by 2 cm. The right side of the mandible was normal. |7 was absent, but 
7654321 | 1234567 
7654321 | 123456 — 

Case 4.—The youngest child of Patient 2 was a 2-year-old boy. He was 3 feet 1% 
inches tall and normally developed except that his face was unusually chubby, even for a child 
of his age (Fig. 8, B). Intraorally, a widening of the mandible could be palpated bucally, 
distal to the deciduous molars. The tuberositics appeared normal. All the deciduous teeth 


-were all present and normal. 


were normal and aligned in normal arches. 


Fig. 9.—Case 4. Left lateral-jaw radiograph showing the typical appearances of grade 1 
cherubism at this age. The resorption of the distal roots of |E may be seen. 


: 6321 | 1236 
Radiographs showed ¢357 7) 4936 

were displaced in their crypts to the lower border of the mandible and caused a slight 
bulge at the lower border. The distal roots of E| E were both resorbed, about two-thirds 
of two-thirds of the distal root of | E. An oval, central lesion with a poly carcuate margin 
dental canals were visible and had been displaced slightly downward. Occupying the area 
of the jaw on each side hetween the distal roots of the E’s, the crypts of the permanent first 


to be present and normal in shape. 6/6 tooth germs 


molars, the inferior dental canals, and the coronoid processes were large, almost symmetrical, 
central lesions, 4 by 2.5 em. in size, occupying bony cavities with well-defined margins. 
The lesion on the right was oval, and that on the left had a polyareuate border. The upper 
margin of this latter lesion was straight. A few ridges of bone could be seen on the 
buecal and lingual walls, giving an appearance that resembled the septa of a multilocular 
lesion. Some of these ridges were straight, however, and the lesions did not resemble 


adamantinomas. The maxillary permanent first molars appeared to lie higher than normal, 


but were not clearly seen (Fig. 9). 
Photographs of the mother (Case 2) and of the elder boy (Case 3) at various ages 


were examined. 
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Photographs of Patient 2 as a baby show no obvious abnormal facial contour, but at 
t she is seen to have very rounded cheeks and jaw line (Fig. 5, 4). At age 13, follow- 
the operation at age 8%, her lower jaw has a normal shape but the cheeks are very 
‘inent and the upper lip bulges. By age 17 (Fig. 5, B) the cheeks appear more normal, 
now the fullness over the right angle is to be seen. After removal of this, a photograph 
ge 21 shows an attractive young woman whose facial contour differs little from that of 


patient at the present time. 


Survey of Previous Cases and Discussion (By G. R. Seward) 


Jones® *° first deseribed this condition under the name of ‘‘familial multi- 
ular eystie disease of the jaws’’ and coined the word cherubism. His cases 
sisted of four children of a family of five (three markedly affected and one 
sso) and a patient of Dr. P. J. Thomas of Savannah, E. A., a boy descended 
ma family of which members of five generations had been affected. At this 
ic no histologic studies had been made, but in 1950 and 1952 Jones, Gerrie, 

and Pritchard’ published papers giving further details of the development 
of the children, the results of surgical treatment to improve their appearance, 
aud an account of histologic examinations of the tissues. 

Briefly, the features of Jones’s cases were as follows. 

From early years a marked fullness of the cheeks and jaws was present, 
with upturning of the eyes to reveal the sclera below the iris, and there was a 
swelling of the submandibular regions. The swellings of the face were due to 
hard, irregular masses bulging outward from the jaw. 

In the mouth the ridges were very wide so that in the maxilla the palate 
was narrowed to a V shape. The teeth were not all present and were irregular. 
Enlarged lymph nodes eaused the submandibular swelling. One of these 
large nodes was excised and showed thickening of the capsule and fibrosis 
of the parenchyma. The nodal enlargement had receded by adolescence. The 
Wassermann reaction was negative and, save for an inconstant increase in the 
serum calcium and phosphorus of the eldest boy, blood chemistry was normal. 
All other investigations of blood and urine were normal. Both parents were 
normal and the deformity, but not the lesions, regressed as age increased. 

The eldest boy was well developed. His deciduous teeth were present at 
\'5 years of age, but his adult. dentition was incomplete, poorly developed, 
irregular, and lost at age 19. He had many freckles and moles on his arms, 
face, and back. Puberty was at age 17. At 18 years a cosmetic operation 
was performed to reduce the size of the mandible, with good results and no re- 
currence after four years. 

The daughter was the most severely affected. Apparently normal at birth, 
she did not eut her first teeth until she was 11 months old. Both deciduous and 
permanent dentitions were incomplete and irregular. The jaws started to 

ularge at age 3. Menstruation started at 15 years. Operations on her face 
age 16 produced a marked improvement in her appearance. 

The second son was also markedly affected, although he was normal at 
rth, eut his first deciduous tooth at 6 months, and had a full deciduous 
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dentition. At the end of his second year his jaws started to swell and at 
age 14 he still had 17 deciduous teeth. Puberty was at 12, and at 16 he had 
a suecessful operation. 

The third son was normal, save for some irregularity of the molar alveolar 
margin, possibly a minimal lesion. 

The last son showed the condition affecting the left side of his mandible 
at 18 months but not to such a marked degree as the other children. At 11 
years of age there was some involvement of both molar regions, but more 
on the left than the right. 

Radiographs of the jaws of these children showed irregular enlargement 
and many large, rounded, radiolucent areas resembling cysts. 

At operation the bone was found to be thick and sclerotic, not eggshell 
in character. Filling the bony cavities was a fatty, fibrous tissue without a 
capsule, which escaped from them and mingled with the tissues of the cheek. 

On histologic examination, the soft tissue was found to be cellular with 
multinucleated giant cells of the osteoclastic type. There were fairly numerous 
capillaries lined with large endothelial cells and several small hemorrhages 
with scattered deposits of granular hemosiderin. The stroma varied, but 
generally was composed of spindle-shaped fibroblasts with variable amounts 
of collagen fibers. The cortical bone showed lacunar resorption and replace- 
ment by connective tissue. 

The pathologists felt that the condition was fibrous dysplasia of bone with 
a shift toward osteoclasis. 

Since the foregoing description, other writers have recorded cases. Caffey 
and Williams* described two families. In the first family the mandible and 
maxilla of a 514-year-old boy (Case 1) were severely affected, only the lower 
incisor region and mandibular condyles being spared. His maxillary sinuses 
were almost obliterated, and cervical and submandibular lymph nodes were 
swollen. Apart from these lesions and coxa plana of the right femur, he was 
a normal child. His sister (Case 2), aged 14, had lesions of the lower molar 
regions but had improved in appearance. Their mother (Case 3) also gave 
a history of typical lesions as a child and at age 38 still had blunt coronoid 
processes, moderate irregular sclerosis with a few areas of decreased density 
in the body of the mandible, and an unusual dense, trabecular pattern. The 
father and two other sons were normal, but the maternal grandfather, an 
aunt, and an uncle had had swollen jaws. 

Their Case 4, involving a Negro boy, is exceptionally well documented. 
Radiographs four days after birth showed the jaws to be normal. At 13 
months seven teeth were present and the lower ones were noted to be ir- 
regular. At 26 months the mother became aware of swelling of the jaws, and 
by 28 months enormous expansion of all parts of the mandible other than the 
condyles had taken place. The maxilla and the roots of the zygomatic arches 
were also affected, the maxillary sinuses being obliterated. This child’s father 
said that as a child he had been similarly affected but now, at 33 years of age, 
he had little facial deformity. His wife, who was normal, confirmed the re- 
duction in the size of his jaw over the previous twelve years. His massive 
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andible had irregular borders and the structure, radiographically, consisted 
a great number of short, delicate trabeculae with a few areas of diminished 
nsity, not lobulated, near the angles. The father’s maxilla was normal, as 
ere the jaws of the other sons. 

These authors believe that the course of the condition is as follows: 

It is genetic in origin, but the jaws are normal at birth. The most rapid 
pansion of the jaws probably takes place during the first year or two after 
iset, and the most striking facial deformity is seen near the end of this period. 
ie condition slowly advances or remains stationary for about five years; 
ginning at 10 years, improvement commences in the facial appearance. At 
iberty the facial improvement is more rapid, but radiographs show no change 
| the bones. The maxillary lesions regress more rapidly than the mandibular 
ies and by middle age the facies are usually normal. 

The mandibular lesions commence in the coronoid and molar regions. Be- 
nning at 8 to 12 years, the bony septa increase in density and minute spicules 
ppear in the eystlike areas. These increase in number to give the close-packed 
rabecular pattern of the adult, and fresh periosteal bone smooths out the surface 

rregularities. With regression of the maxillary lesions, the sinuses become 
normally pneumatized. 

Caffey and Williams attribute the ‘‘up-turned eye’’ appearance to the 
stretching of the skin over the cheeks. They describe thickened and everted 
lips with a poor seal and consider that infection in the oral cavity and fauces 
probably accounts for the lymph node enlargements. 

Although it is possible that the condition is merely a variant of fibrous 
dysplasia of bone, these writers believe that the familial incidence, the exten- 
sive symmetrical lesions by age 3, the radiographic appearances and the ab- 
sence of other lesions, such as skin pigmentation, separate the condition from 
this disease and that, at least for the present, it should be considered a sep- 
arate entity. 

Waldron’*® records three eases under the title of “bilateral giant-cell tumors 
of the jaw.’’ All three patients had symmetrical lesions of the lower molar 
regions, running back and up to the coronoid processes, displacing and sup- 
pressing some of the teeth in the affected areas. One child was the daughter 
of another of the three patients, who had been seen and operated on at the 
age of 7 years. This former child had lesions in the tuberosities as well as in 
the mandible. The mandible was curetted at 214 years of age and the tuberosi- 
ties at 414 years. 

One other patient had a lesion in the lower premolar region which appeared 
after the molar region had been curetted at age 9. At 15 years this was also 
operated on. 

Talley*® reported the case of a boy, aged 314 years, who had an enlarged 
mandible in the lower premolar and incisor regions. Radiographs of his mother’s 
jaws showed multiple sclerosed areas, suggesting multiple cementomas. At 
that time this child was thought to be a further example of cherubism, but 
iter, after an extensive cosmetic procedure, Thoma‘ records that the lesion 
rapidly reeurred and in three months reached an even greater size. Radical 
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excision had to be undertaken. Talley and Cahn thought that this case was 
an example of fibrous dysplasia of bone, grouping cherubism under this head- 
ing. Thoma,’ however, after reviewing the histologic appearance of material 
from the second operation, decided that it should be classed as an odontogenic 
fibroma. This case differs in several respects from the others and is probably 
not a case of cherubism. 

Bruce, Bruwer, and Kennedy,’ in 1953, reviewed the literature, presented 
a number of carefully observed cases, and discussed in detail the various fea- 
tures of the condition. They report four cases affecting three families and 
refer to three others connected with their Cases 3 and 4. Cases 1 and 2 were 
brother and sister and were also observed by Brannin and Christensen,? who 
later operated on both children. 

These cases had lesions similar to those of Waldron’s patients. Case’ 1 
had, in addition to the jaw lesion, a lesion of the proximal shaft of the right 
humerus containing fibrous tissue, a plexus of small vessels enveloping the 
intestines, and at age 2 the patient was found to be diabetie. 

Of the other two children, one was operated on at age 7 when two lesions 
were removed, leaving three untouched, and the other had one of five lesions 
enucleated at age 5. Healing was uneventful, as in the ease of Waldron’s 
patients. 

The mother of Patient 3 had a flat, atrophic alveolar process at 35 years 
of age, following six operations and radiation treatment in childhood; since 
the age of 8 years she has had no further trouble. The father of Patient 4 
was 39 years old and had residual broadening and sclerosis of his affected re- 
gions, which had been operated on and irradiated in childhood. His remain- 
ing teeth had resorbed roots. This man’s father, Patient 4’s grandfather, had 
had the typical facial appearance. 

In their discussion of the origin of the condition, Bruce, Bruwer, and 
Kennedy point out that if, as at first sight, the lesions are connected with 
suppressed teeth, then one would expect the presence of epithelial remnants of 
the enamel organs in microscopic section. This has not been found. They 
prefer the view that it is the abnormal bone which interferes with tooth develop- 
ment. 

A further case was reported by McDonald and Shafer.** Their patient 
was a 5-year-old girl who had had progressive swelling of both jaws, noticed 
over the preceding three years, with loss of all the deciduous mandibular teeth 
and absence of some of the permanent teeth. She had a soft tissue mass on the 
ridge in the lower incisor region. This mass and a biopsy specimen from the 
mandible were composed of the usual giant-cell tissue. The rest of her skeleton 
and the blood chemistry were normal and the parents and three younger chil- 
dren showed no clinical signs of the condition. No radiography of these rela- 
tives is mentioned, however. 

Davis’ reports that he has seen three cases, but does not give details. He 
also states that the condition may be improved by a dietary regime, but does 
not provide any evidence tu support this statement. 
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ed 5 years, is described by Riley, Stuteville, and Brown,’ who 
They 


A boy, ag 
ve details of the radiographie appearances seen in two adult relatives. 
so suggest a relationship between the resorption of the deciduous teeth and 
e time of onset of the lesions. This is not supported by the reports of other 
ses given above. 

Discussion 

It will have been observed how constant is the pattern of the clinical pic- 
re presented by the cases mentioned in this article. This, of itself, would 
em to be good reason for considering cherubism to be a disease entity. 

There seem to be three grades of severity. In grade 1 the lesions are con- 
ied to the lower molar regions and backward up to the coronoid processes. 
ese lesions are usually symmetrical, but rarely may involve one side only. 
| grade 2, in addition to the lesions of grade 1, other lesions appear farther 
rward in the mandible or in the maxillary tuberosities. In grade 3 cases 
ith jaws are diffusely affected. 

It has been suggested that cherubism is a form of fibrous dysplasia of bone, 
) perhaps it will be profitable to compare the two conditions. 


Clinical Picture and Natural History.—It is known that in some cases of 
cherubism patients are radiographically normal at birth. There is no informa- 
‘ion on this point for eases of fibrous dysplasia. Both conditions make them- 
selves clinically evident in early childhood, as swellings of the affected part— 
cherubism between 18 months and 3 years of age and fibrous dysplasia between 
3 and 6 years of age. 

1 period of maximum enlargement in both diseases, 


There then follows < 
In the case of cherubism, 


with the rate of increase declining as age advances. 
at about 12 years of age the facial appearance may begin to improve; regres- 
sion in the size of lesions in the maxillary bones follows. Mandibular lesions 
may continue to progress until the patient is about 15 years old, but then for 
a while no change in gross contour oceurs until the early twenties, when regres- 
sion of the mandibular lesions commences. This progress appears to be slower 
in the more severely affected and more rapid in grade 1. 

In contrast, fibrous dysplastic lesions of the jaws continue to enlarge slowly 
into the late twenties in some cases and may show occasional evidence of growth 
even later in life. Facial deformity does not tend to improve with age. 

At about 8 to 12 years of age fine trabeculae of bone begin to appear in 
the radiolucent areas of cherubism, first in the alveolar process and later in 
other parts of the jaws. These become numerous in adult life and may pro- 
duee a dense bone pattern showing little evidence of the childish cystic appear- 
ance, although occasional groups of bony cavities may persist. By about 35 
vears of age some patients with fibrous dysplasia may show a more mature 
pattern in the affected area, but in others little or no change seems to take 
lace over many years. 

Fibrous dysplasia oceurs sporadically, whereas cases of cherubism show 


| familial incidence. Again fibrous dysplasia affects one or many bones in the 
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skeleton and only a percentage of cases have jaw lesions, whereas cherubism 
affects only the mandible and maxilla. 

Lesions of fibrous dysplasia affecting the jaws most commonly occur in the 
maxilla, where they affect the canine fossa most frequently and often only on 
one side. Lesions of cherubism occur most commonly as symmetrical lesions 
in the mandible and when the maxilla is affected the tuberosities are prefer- 
entially involved. Females show a higher incidence of fibrous dysplasia of the 
jaws, but cherubism seems to affect males and females equally. 


Radiographic Appearances.—Fibrous dysplasia of bone affecting the jaws 
presents a wide variety of radiographic patterns. Most usual is a uniform 
‘ground glass,’’ ‘‘orange peel,’’ or ‘‘finger print’’ pattern of trabeculae, rela- 
tively finer and more radiolucent than those normally seen in the maxilla. The 
periosteal surface is outlined by a thin covering of subperiosteal bone, and 
the lamina dura of related teeth is thinner than normal and may appear to 
be absent in places. Within the bone the periphery of the dysplasia is ill de- 
fined but not infrequently halts at the median suture in the maxilla. 

Less frequently an open meshwork of trabeculae is seen; these may be 
thinner than normal or of normal thickness. In other uniform lesions the pat- 
tern is very dense, giving a sclerotic appearance to the mass. Finally, masses 
of tightly clumped trabeculae may be irregularly grouped in patches through 
the area. 

The multilocular appearance of cherubism strikingly differs from all the 
foregoing. It may possibly be accounted for by the aggregation of bony tra- 
beculae for mechanical reasons in long septa, since a large volume of the 
jaw is occupied by a tissue of low mechanical strength. 

Too much stress, however, should not be laid on radiographic differences 
as radiographs can record only the pattern of the calcified structures; also an 
appearance resembling the radiographic pattern of cherubism has been seen 
in the long bones of some undoubted eases of fibrous dysplasia. 

Caffey and Williams* suggest that in severely affected cases of cherubism 
repneumatization of the maxilla by the antra occurs as the lesions regress. As 
the lesions of cherubism affect the anterior, lateral, and inferior walls of the 
antra, the outlines of the cavities may be obscured by large masses of affected 
bone. In the occipitomental view, these may appear to occupy the cavity of 
the sinus. Care should be taken to distinguish between a real increase in size 
and an increased visibility of the outlines of the cavity as the lesions regress. 


Histopathology.—The histologic appearance of fibrous dysplasia is that 
of a cellular, fibrous replacement tissue containing quantities of bone. This 
latter may be acellular ‘‘cementicles,’’ probably an acellular woven bone, more 
commonly woven bone, or in some older patients a more mature lamellar tissue. 
Cyclical resorption and deposition of bone probably take place, so that sec- 
tions show either bony trabeculae undergoing osteoclastic resorption or trabec- 
ulae with an osteoid border lined with osteoblasts. These trabeculae are of a 
small size and are uniformly distributed throughout the lesion, giving the 
diffuse, fine, relatively radiolucent pattern usually seen. 
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Fairbank,® although he records one case of polyostotic fibrous dysplasia of 
e in which cavities in the fibula were filled with a tissue containing many 
‘oclasts, considers groups of giant cells an unusual feature of fibrous dys- 
sia. 

Lichtenstein and Jaffe’* do not share this view. They describe regions in 
ich nests of giant cells were in relationship to dilated and engorged blood 
sels and areas of extravasated red corpuscles. Hemosiderin pigment pointed 
previous capillary hemorrhages and some of the giant cells ‘‘collared’’ the 
i-walled blood channels. This histologic picture resembles that of the soft 
sue of cherubism and is also reminiscent of the central giant-cell reparative 
inuloma of the jaws diseussed by Jaffe.8 This point will be considered later. 

The histology of cherubism differs from that of fibrous dysplasia of bone 
inly in that the soft tissue of the lesions contains large numbers of these 
sts of giant cells; so many, in fact, that few fields examined in sections of 
is condition will be free of them. On the other hand, in fibrous dysplasia 
such foei are few and very rare in the jaw lesions. 

Other Coincidental Lesions.—Certain cases of polyostotic fibrous dysplasia 
bone affecting females exhibit sexual precocity and pigmentation of the skin. 
This syndrome is referred to as Albright’s triad. Falconer and associates’ con- 
sider skeletal precocity to be a more constant feature of these cases than sexual 
preeocity, such a state being independent of the sex of the patient. Other endo- 
crine disturbances have been described in eases of fibrous dysplasia, but what 
the relationship is has not been ascertained. Endocrine abnormalities may 
merely represent coincidental congenital anomalies or, if concerned in the etiol- 
ogy of the bony lesions, then the inconsistent way in which these latter appear 
expresses some loeal difference in sensitivity of the bone cells to the hormones. 
The eases of cherubism recorded do not appear to share this association. 
No eases of sexual or skeletal precocity have been mentioned. Indeed, in a few 
cases puberty appears to have been somewhat delayed. A few patients have 
had many freckles and small moles, but this is far from a constant feature of 
an otherwise fairly uniform clinical pattern. Other congenital abnormalities 
have been noted to oceur sporadically and these also appear to be coincidental. 
Cherubism appears, therefore, to differ in a number of ways from the 
classical picture of fibrous dysplasia and there seems to be good reason for 
considering it as a separate entity. 
Differential Diagnosis.—It has been noted earlier in this article that the 
histologic appearance of tissue from the lesions of cherubism resembles that 
seen in cases of giant-cell ‘‘reparative’’ granuloma. Because of this similarity, 
some difficulty in the differential diagnosis of these conditions is to be ex- 
pected. Indeed, a review of the literature shows that some confusion has 
probably occurred in the past. As will be shown below, other conditions share 
this morbid histologie appearance, but as cherubism and giant-cell granulomas 
alone are likely to present clinical diagnostic difficulties, the differences between 
hese two conditions only will be considered. Commonly the lesions of grade 
cherubism oceur in the posterior part of the mandible, whereas giant-cell 





972 SEWARD AND HANKEY Oo. 5,0. eee. 
granulomas are found either farther forward in the mandible or in the max 
illa. In eases of central giant-cell granuloma there is an absence of family 
history and, according to Jaffe’ and Waldron,’ the clinical incidence of these 
lesions reaches a maximum between 10 and 25 years of age, whereas the de- 
formity due to cherubism can be detected at a much earlier age. 


Giant-Cell Granulation Tissue—The morbid microscopic appearance of 
the lesions of cherubism resembles not only that of the giant-cell reparativ« 
granuloma, but also that of giant-cell epulides, solitary bone cysts, and the 
brown nodes of hyperparathyroidism. The similarity in histologic appearance 
of the last four conditions has been noted by Weinmann and Sicher.** These 
authors use the term solitary brown node for the lesions regarded by Jaffe‘ 
as giant-cell reparative granulomas. The histopathology of lesions from each 
of these different conditions consists of groups of many giant cells in a cellular, 
vascular connective tissue. The large numbers of undamaged, extravasated, 
red cells commonly found in these lesions are, in all probability, liberated into 
the specimen during surgical removal. Evidence for hemorrhages occurring 
prior to surgical interference is provided by the macrophages containing hemo- 
siderin which are also frequently to be found. 

There is no difficulty in understanding the occurrence of hemorrhage into 
these giant-cell tissues. They contain many thin-walled blood vessels and are 
poorly supported by collagen fibers, so that they present little structural re- 
sistance to mechanical strains. 

Following the daily injection of 200 Hanson units of parathormone into 
white rats, Weinmann and Schour*’ noted that the alveolar bone was replaced 
by connective tissue containing numerous fibroblasts, osteoclasts, and capillaries. 
These observations were interpreted by Weinmann and Sicher*! as being evi- 
dence for the persistence of osteoclasts in the position of bone trabeculae long 
after these had been resorbed. Normally osteoclasts appear for relatively brief 
periods and are not found once active bone removal has ceased. They ascribe 
the persistence of the osteoclasts to the influence of parathormone and they 
attribute the origin of brown nodes to the persistence of osteoclasts after the 
removal of many adjacent trabeculae. 

Normal osteoclastic resorption of bone is accompanied by the appearance 
of thin-walled blood vessels and young connective-tissue cells which fill the 
space previously occupied by the calcified tissue. The production of abnormal 
amounts of bone-resorbing tissue and the persistence of the cellular elements 
concerned might account not only for the occurrence of giant-cell tissue in 
hyperparathyroidism, but also for its occurrence in the other pathologie proc- 
esses discussed. There is no evidence that parathormone plays a part in any 
of these other conditions, and it would seem likely that a number of other 
stimuli are responsible for its appearance. 

Weinmann and Sicher*’ have observed that in certain of the pathologic 
processes under discussion there appears to be a greater giant-cell density 
than was found in hyperparathyroidism. They also noticed giant cells with 
erythrocytes in their cytoplasm and they and many other workers have noted 
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relationship of the groups of giant cells and the extravasted erythrocytes. 
explain these additional giant cells, they suggest that they have been pro- 
‘ed to phagocytose the red cells. This elaboration seems to be unnecessary 
we are correct in interpreting the giant-cell tissue as an abnormal amount 
hone-resorbing tissue. If the tissue is abnormal, the number of giant cells 


‘ontains could be expected to vary. 

Against the idea that the giant cells are produced specifically to phago- 
ose red cells, it may be mentioned that such cells are not produced else- 
‘re to deal with red cells. The degree to which such phagocytosis occurs 
ilso diffieult to determine. These giant cells have many protoplasmic proc- 
es and are often in intimate contact with other cells. Under these cireum- 
nees, it is not always easy to say whether a red cell is within the cytoplasm 
a giant cell or merely in contact with a depression in its surface. 

Mode of Inheritance.—Cherubism is transmitted from one parent to a 
centage of the children, while descendants of unaffected children are free 
m the condition. This indicates the probability that it is the result of the 
ieritanee of a single dominant gene. What determines the grade of severity 
the lesions is not clear. One may wonder what the effect would be of the 
ieritanece in the homozygous state of a condition potentially causing such 
vere deformity in the heterozygous form. Dominant genes do not always 

produce their maximum effect in the heterozygous state. 

When a family is being investigated one should be careful to radiograph 
the jaws of adult relatives, lest affected persons be classed as normal, since 
clinieal signs are often minimal in the adult. 

Nomenclature.—The term multilocular cystic disease of the jaws should no 
longer be used, as it is now known that actual cysts are not formed and, what 
is more, there is a danger that it might convey a relationship with adamantinoma. 
The deseriptive term cherubism has no pathologie significance and will be ade- 
quate until the etiology of the condition is fully understood. 

Treatment.—Surgery is the treatment of choice. No untoward reactions 
to surgery in either childhood or adolescence have occurred, but it would seem 
reasonable to delay treatment as long as the patient will tolerate the appearance. 
In mild eases regression of the lesions may mitigate the deformity and make 
surgery unnecessary. In more severe cases if treatment can be delayed until 
adolescence, as in the ease of Jones’s patients, a successful result ean be achieved 
without the risk that further growth will necessitate additional trimming. 
Sufficient removal of tissue to reduce deformity appears to be all that is neces- 
sary. This seems to be followed, as far as one can judge from the radiographs 
published by Jones and associates, by a rapid change in the remaining part of 

e jaw to bone with a dense, fine, trabecular pattern. 

Cahn* warns against attempting surgical treatment of fibrous dysplastic 
lsions in the very young; he says in an editorial comment that disastrous results 

ay follow. This seems to be an additional difference in behavior, between 
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that condition and cherubism, but it is thought that the possibility of such a 
response cannot be excluded and is a further reason for delaying operation as 


long as possible. 

Cautious radiotherapy does not appear to have materially benefited the 
present Cases 1 and 2. The application of large doses of radiation to these 
lesions is to be discouraged, as the possible need to remove teeth at a later date 
would then carry the risk of radionecrosis, especially after the adult sclerosing 
stage has been reached. 

Our thanks are due Dr. J. A. Pedler, M.D.S., F.D.S.R.C.S., M.R.C.S., L.R.C.P., Senior 
Assistant in the Department of Dental Pathology, for his pathologie reports We are als: 
grateful to Mr. Broadbery and Mr. Morgan for their clinical photography and to Mr. Galluy 
for the microphotography and reproduction of radiographs. 
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HISTOLOGIC RESPONSE OF AMPUTATED PULPS TO CALCIUM 
COMPOUNDS AND ANTIBIOTICS 


ERDA ELIZABETH JAMES, D.D.S.,* Harotp R. ENGLANDER, D.D.S., M.P.IL.,** 
AND Maury Masser, D.D.S., M.S.*** 
Cuicaao, IL. 


HE evaluation of pulpotomy procedures, has, for many years, been pre- 

dominantly clinical and based on pulp testing, the appearance of bridging 
in roentgenograms, or the retention of such teeth. Histologic studies have been 
imited in scope, since the criteria of evaluation have been so vague and so 
varied that investigators have found it difficult to understand or compare each 
ther’s findings. This study attempted to establish reproducible criteria for 
the histologic evaluation of the pulpal response of human teeth to pulpotomy 
procedures and to use these criteria to compare two commonly used groups of 
materials, namely, the caleium compounds and the antibioties. 


Materials 


This study is based upon 175 teeth which had been ordered for extraction 
because of vital pulp exposure by caries, often accompanied by a long history 
of pain. The patients were Naval personnel ranging in age from 18 to 24 
years, with a mean age of 21 years. Thirty teeth were extracted without being 
subjected to pulp amputation and were used as unoperated controls. Ten 
teeth were subjected to the pulp amputation with no further treatment and 
were extracted immediately. These were used as operated but nonmedicated 
controls to establish the immediate effects of the surgical procedure. The re- 
maining 135 teeth were subjected to pulp amputation and covered with various 
medicaments. Seventy-six were covered with one of the four calcium compounds 
studied. Forty-nine were covered with one of four antibiotics. Ten were 
covered with a combination of an antibiotic and one of the calcium compounds. 

The time interval between the pulp amputation and the extraction of 
the medicated group ranged from 4 to 181 days. 
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The calcium compounds used to cover the amputated pulp were caleium 
hydroxide, calcium phosphate, calcium carbonate (each in powder form), and 
ealeium hydroxide in a methyl cellulose base. The antibiotics used were 
penicillin, oxytetracyeline (Terramycin), chlortetracycline (Aureomycin) (each 
in powder form), and a polyantibiotic paste known as PBSC. The combina- 
tions of the materials included chloramphenicol with calcium phosphate and 
oxytetracyeline with caleium hydroxide, with ealeium chloride, with caleium 
carbonate, and with calcium phosphate; all combinations were mixed as dry 
powders. 
Method 
The pulpotomy procedure was performed carefully, according to the 
method standardized and outlined by Englander, Massler, and Carter.’ Fol- 
lowing the pulp amputation, a blood clot was allowed to form and the medica- 
ment was dusted or deposited over the surface of the clot until a definite layer 
had formed. This material was seaied in with a fast-setting mixture of zine 
oxide and eugenol with 2 or 5 per cent zine acetate added as a powder. Follow- 
ing extraction, the teeth were ground on the bueeal and lingual surfaces with 
a diamond disk under running water. The grinding was done parallel to the 
buecal and lingual surfaces in the plane of sectioning. This left the teeth in 
thin slabs, which facilitated fixation of the pulp and laboratory processing 
of the specimen. The grinding removed the enamel and part of the dentine 
but care was taken not to penetrate the pulp chamber. The specimens were 


fixed in 10 per cent formalin and demineralized in 5 per cent nitrie acid. They 
were embedded in celloidin and cut serially at 12 micron thicknesses. Every 
sixth section was stained routinely with hematoxylin and eosin. Other stains 
used in the study included Mallory’s triple connective-tissue stain, silver im- 
pregnation (Gomori’s modification of Bielschowsky-Maresch reticulum impregna- 
tion) and phosphotungstie hematoxylin connective-tissue stain. 


Criteria of Assessment 

Each specimen was studied microscopically and assessed according to 
(1) the degree of inflammation, (2) the incidence of calcified bridging, (3) 
the incidence of internal dentinal resorption, (4) the incidence of internal 
hemorrhage, and (5) the type of the clinical clot as given in the clinical 
history. 

1. Inflammation.—The degree of inflammation was arbitrarily divided 
into four groups: mild, moderate, moderate to severe, and severe (Figs. 1 
to 4). Mild inflammation was defined as a slight infiltration of inflammatory 
eells into the pulp below the area of amputation. Moderate inflammation 
was defined as a localized collection of inflammatory cells below the area of 
amputation but walled off from the underlying pulp by a connective-tissue 
barrier. Moderate to severe inflammation was recorded when inflammatory 
cells were observed to have broken through the connective-tissue barrier and 
penetrated deeper into the underlying pulpal tissue. Severe inflammation 
was defined as an extensive penetration of inflammatory cells through the 
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Fig. 1. 


Fig. 2. 
Figs. 1 to 6.—Histologic criteria. (Magnification, X77; reduced %.) Photographs by 
William M. Winn. 
Fig. 1.—Mild inflammation 


(root canal) 
Fig. 2.—Moderate 
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Fig. 3.—Moderate to severe inflammation. 


Fig. 4.—Severe inflammation (root canal). 
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conneective-tissue barrier into the underlying pulp but with some vital 
pulp tissue remaining. The pulps were considered necrotic when the necrosis 
extended into the apical area, with apparent absence of any remaining living 
tissue. 

2. Bridging.—‘‘Bridging’’ was the term used to describe a definite indiea- 
tion of calcification which was organizing in a horizontal pattern below the 
area of amputation (Fig. 5). 


Fig. 5.—Bridging. Fig. 6.—Internal dentinal resorption. 


3. Internal Resorption.—Evidence of internal resorption was observed 
frequently in the apical third of the root canals in unoperated control teeth 
as well as in those subjected to surgical amputations. For the purposes of 
this study, internal dentinal resorption was considered to be present only 
when Howship’s lacunae with osteoclasts appeared along the pulpal border of 
the dentine and reasonably close to the area of the amputation (Fig. 6). 


4. Internal Hemorrhage.—When there was microscopic evidence of an 
extravasation of red cells within the pulp in the immediate area of the ampu- 
tation, it was recorded as internal hemorrhage. 

5. Clinical Clot.—The clot that formed following the surgical part of the 
procedure was termed the clinical clot. The latter was assessed on the basis 
-of the clinical description as normal or watery. The absence of a clinical 
clot was also recorded. ” 





HISTOLOGIC RESPONSE OF AMPUTATED PULPS 


Findings 
Necrosis.—Three of the thirty unoperated controls and one of the ten 
am-operated teeth (10 per cent) had necrotic pulps. Twelve of the 135 
ilpotomy teeth (9 per cent) also showed necrotic pulps. The percentages 
' necrosis in the group subjected to pulpotomy and in the control group did 
ot, therefore, differ significantly from each other. It was felt that the 
erotic pulps observed in the group subjected to pulpotomy might have 
‘en present before operative intervention. These twelve cases were therefore 
nitted from subsequent histologic analysis. 
The ten teeth whose pulps were covered by combinations of antibiotic and 
ilcium compound were studied separately (Section III). This left a total 
f 113 teeth for the group study. 


Section I. Group as a Whole 


The time interval between the pulpotomy and the extraction of the 
ooth was found to exert no significant influence on the various responses of 
he pulp. Therefore, no attempt was made to subdivide this group further. 


Inflammation.—All degrees of inflammation were observed fairly evenly 
distributed throughout the entire group (Table 1). 


TABLE I. HuMAN PuLPoTOMIES: HIS10LOGIC FINDINGS UNDER CALCIUM SALTS AND 
ANTIBIOTICS 
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Bridging.—The incidence of calcified bridging in the 113 teeth whose 
pulps were amputated and treated with either a calcium compound or an anti- 
biotie was approximately 35 per cent (Table I). The time factor did not 
appear to alter this percentage, as it remained the same for a sample of the 
group in the middle du.ation period of twenty-one to forty-one days. 
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Internal Resorption.—The incidence of internal dentinal resorption in 
the 113 teeth was approximately 19 per cent (Table I). In only five cases 
were bridging and internal resorption seen in the same specimen. 

Internal Hemorrhage.—Internal hemorrhage appeared in approximately 
one-half of the cases, but there seemed to be no significant correlation with 
the inflammation, bridging, internal resorption, or type of clinical clot. 

Clinical Clot.—F rom the clinical histories, a ‘‘normal clot’’ was recorded 
as present in approximately 57 per cent of the cases, a ‘‘watery clot’’ in 34 
per cent. No clot was formed in 9 per cent of the cases. There was no signifi- 
cant correlation between the type of clinical clot and the degree of inflamma- 
tion or bridging or with the internal hemorrhage. Those cases with no clini- 
eal clot (9 per cent) showed no internal resorption. The incidence of internal 
resorption was similar under either a normal or a watery clot. 

Influence of Inflammation.—<As inflammation increased in severity, there 
was a tendency toward a decrease in bridging and an increase in internal 
resorption (Chart 2). 


Section II. Calcium Compounds Compared With Antibiotics 


Inflammation.—The inflammatory resporse of the pulp to the calcium 
compounds was less severe than to the antibiotics (Table I). Under the eal- 
cium compounds 64 per cent of the pulps were only mildly or moderately 


inflamed, while under the antibiotics 77 per cent of the pulps showed moderate 
and moderate to severe degrees of inflammation (Table I). 

Within the group treated with calcium compounds, calcium hydroxide 
in a methyl cellulose base showed considerably less severe inflammation 
than the plain calcium hydroxide powder (Table I). It is interesting to note 
that calcium carbonate also showed less severe inflammation than calcium 
hydroxide (Table I). 

In the specimens treated with antibiotics, the pulps under PBSC showed 
the most severe inflammation and those under oxytetracycline (Terramycin) 
the least (Table I). There was not as great a range in the severity of inflam- 
mation within the antibiotic group as there was within the group of calcium 
compounds (Table I). 

Bridging.—Table I and Chart 1 show that the specimens covered with 
the calcium compounds had a higher incidence of bridging (43 per cent) than 
did those covered with the antibiotics (23 per cent). This difference was found 
to be statistically significant at the 3 per cent level of confidence. 

In the group treated with the calcium compounds, those treated with eal- 
cium hydroxide in a methy! cellulose base had a higher incidence of bridging 
(69 per cent) than did those treated with plain calcium hydroxide powder 
(45 per cent). The pulps treated with calcium carbonate showed a very low 
‘incidence of bridging (13 per cent). 
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In the group covered with antibiotics, those under PBSC showed the high- 

incidence of bridging (50 per cent) and those under penicillin showed the 
vest (11 per cent) (Table I). 

Internal Resorpt_on.—Less internal resorption was see: under the eal- 
im compounds (16 per cent) than under the antibiotics (26 per cent) (Table 
and Chart 1). Again, under the caleium compounds there was a difference 
tween the calcium hydroxide powder when used alone and when used as a 
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Chart 1.—Distribution of bridging and resorption according to compounds. P, Pulpdent- 
Rower; 1, di-and tricalcium phosphates; 2, potassium penicillin 
paste in a methyl cellulose base. Calcium hydroxide used alone showed a 
izher incidence of internal resorption (20 per cent) than when incorporated 
1 the methyl cellulose base (8 per cent). No internal resorption was noted 
nder the ealeium carbonate. 
Under the antibiotics, the incidence of internal resorption was found to 
quite high under penicillin (56 per cent), but low under the tetracyclines 


9 and 17 per cent). 
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Chart 2 shows that under the antibiotics a decrease in the incidence of 
bridging occurred when the inflammation reached a moderate degree. The in- 
eidence of bridging under the calcium compounds was not greatly influenced 
by inflammation until the inflammation became severe. 

The influence of intlammation on the incidence of internal resorption un- 
der the calcium compounds occurred at a stage of greater severity than under 
the antibiotics (Chart 2). There was also a higher incidence of internal re- 
sorption with severe inflammation under the antibiotics than under the ealeium 


compounds. 
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Chart 2.—Relationship of bridging and resorption to severity of inflammation. 


Section III. Combinations of an Antibiotic With a Calcium Compound 

In this study, the pulps of ten teeth were treated with a combination of an 
antibiotic with a caletum compound. In eight of those, 50 mg. of oxytetracycline 
(Terramycin) was combined with 100 grams of the specific caleium salt. The 
specifie calcium salt in four specimens was calcium hydroxide, in two speci- 
mens it was calcium carbonate, in one it was ealeium chloride, and in the 
other one it was calcium phosphate. Two pulps were covered with a combina- 
tion of chloramphenical and calcium phosphate. 
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The degree of inflammation seen under the combinations of an antibiotic 
th a calcium compound was similar to that seen under the antibiotics, tending 
vard the moderate to severe type, even in specimens extracted 124 days 
ter the amputation. 
Internal resorption was noted in approximately one-half of the teeth 
‘ated with a combination, whereas only two showed any indication of bridging. 
In general, the pulpal response to a combination of an antibiotic with a 
cium compound resembled that of the antibioties rather than of the calcium 
npounds. 
Discussion 
There is a wide range in the pulpal reaction to different stimuli, varying 
m a mild noninflammatory response through the different stages of reversible 
lammatory conditions to the extreme and irreversible state of complete 
neerosis. In the reversible conditions recovery may be attained after the re- 
oval and dissolution of the noxious agents by the macrophages, or there may 
an encapsulation and subsequent calcification of the damaged tissue. The 
vital pulp displays a special tendency to withstand degenerated or necrotic 
alterations by calcification. Bridging is one form of this. 

Since the teeth used in this study were unselected and were taken with- 
out any attempt to evaluate the potentials for success, the small number of 
necrotie pulps found in the control teeth and in the teeth subjected to pul- 

tomy procedures would indicate that the recovery potential of the pulp in 
voung adults is very high. 

The percentage of necrotic pulps in the pulpotomy group was statistically 
similar to that of the unoperated and sham-operated contro] teeth. This would 
indieate that necrosis is not likely to oceur more frequently after amputation 
but, when found, was probably already present at the time of the pulpotomy 
procedure. To support this supposition further, a comparison of those speci- 
mens in the middle duration group (twenty-one to forty-one days) with the 
entire group demonstrated that the degree of inflammation and incidence of 
bridging and internal resorption in the middle duration group was very similar 
to that found in the whole group. If criteria were established for selecting 
teeth with high pulpal vitality, the number of irreversible pulpal responses 
necrosis) following pulpotomy probably could be reduced. 

The index of inflammation in Table I was an attempt to quantitate the 
total inflammatory response. The figure was obtained by arbitrarily weighting 
the degree of inflammation in the order of severity by allotting the values of 
| to the mild, 2 to the moderate, 3 to the moderate to severe, and 4 to the 
severe degrees of inflammation. The percentage incidence was then multiplied 
by the numeral] designating the degree of inflammation in each box. The re- 
sulting figures were then added to obtain an index of inflammation for each 
substance tested (Table I). The index of inflammation was lowest under eal- 
cium hydroxide in a methyl] cellulose base and significantly higher under all 
‘ther compounds. Inflammation was higher under the antibiotics than under 
the caleium compounds (Table I). 
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The degree of inflammation was assessed for each specimen from the sec- 
tion showing the most severe inflammatory response. Perhaps a more accurate 
method of assessment could be achieved by also considering the extent of the 
lateral spread of the inflammation of each specimen. Such an index of the 
three-dimensional degree of inflammation would be more sensitive. 

There may be a question as to whether bridging is desirable and resorp- 
tion undesirable. Zander? and Berk® assumed that bridging was evidence of 
pulp healing. Glass and Zander* implied that bridging and chronic inflamma- 
tion are incompatible. This study tends to confirm this. Chart 2 shows that 
there is an inverse relationship between the incidence of bridging and the 
severity of inflammation. 

Inflammation is also related to internal resorption. This study indicated 
that as the severity of inflammation increased, the incidence of internal resorp 
tion increased (Chart 2). Aisenberg* also suggested that internal resorptions, 
especially those occurring within the root canal, are caused by chronic inflam- 
mation. Warner and associates® conelude: ‘* Metaplasia of the pulp is not neces- 
sary to explain resorptive processes. Osteoclasts can develop in inflamed pulps, 
most probably as a. result of toxic influences.’’ The presence of osteoclasts might 
indicate a tissue response of an irreversible tendency or, to say the least, an 
unfavorable condition. 

If our assumption that pulpal healing is favorable in direct proportion to 
the presence of bridging and the absence of resorption is justified, then calcium 
hydroxide in a methyl cellulose base gave the most favorable response and 
penicillin the least favorable response. In general, the calcium compounds 
were more effective than the antibiotics (Table I and Chart 1). From a thor- 
ough review of the literature and his own clinical and histologic investigations, 
Castagnola® also concluded that the antibiotics were relatively ineffective in 
pulpal healing when compared to calcium hydroxide. He also felt that peni- 
cillin actually harmed the pulp when in direct contact with it. 

Bridging, or the pulpal repair beneath the area of amputation, in human 
teeth is not as easily differentiated into the zones shown in the animal studies 
of rat incisors by O’Malley’* and of rat molars by Miyamoto.’ There are many 
indications that the human pulps follow the same sequence of events as seen 
in the animal pulps but that, because of the very slow reaction and slow forma- 
tion of secondary dentine in human teeth, these zones are very narrow and 
are not easily distinguished from one another. 

It is hoped that the histologic criteria employed in this study will facilitate 
the evaluation of other procedures in pulpotomy and pave the way for further 
improvement in methods of assessment of the pulpal response. 


Summary 


One hundred seventy-five teeth of young adults, which were to be extracted 
because of carious exposures of vital pulps (frequently accompanied by a long 
history of pain), were used to study the histologic response of human amputated 
pulps to calcium compounds and antibiotics. The teeth were sedated with zine 
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xide and eugenol irom one to seven days prior to the pulpotomy procedure 
itlined by Englander, Massler, and Carter.!| The pulps were covered by one 

of four ealeium compounds, one of four antibiotics, or a combination of an anti- 
otie and a calcium compound. Each specimen was studied histologically and 

assessed according to the degree of the inflammatory response, the incidence of 
‘idging, the incidence of internal resorption, the incidence of internal hemor- 
age, and the type of clinical clot. 


Conclusions 


1. The pulpal response to pulpotomy procedures can be evaluated and com- 
ired on the basis of the following histologic criteria: severity of inflammation, 
cidence of bridging, and incidence of internal resorption. The type of clini- 
| clot and the incidence of internal hemorrhage were not correlated with in- 
immation, bridging, or internal resorption. 

2. Since the number of necrotic pulps found in those subjected to pulpotomy 

} per cent) was statistically similar to those found in the untreated control 
ieeth (10 per cent), it would seem that pulpotomy procedures do not tend to 
cause pulpal necrosis. 

3. Bridging (35 per cent) occurred under all the materials studied, but 
i a varying incidence (11 to 69 per cent). Bridging was observed under anti- 
bioties less frequently than under the calcium compounds (23 per cent versus 
43 per cent). 

4. Internal resorption was found in 19 per cent of the teeth. 

5. Amputated pulps covered with calcium compounds showed a significantly 
greater incidence of bridging, a lesser incidence of internal resorption, and 
less severe inflammation than those covered with one of the antibioties. 

6. On the basis of this study, amputated pulps covered with a paste of 
calcium hydroxide in a methyl cellulose base showed more frequent bridging 
and less resorption than those covered with caleium hydroxide powder. 

7. Of the four antibiotics used, amputated pulps covered with the poly- 
antibiotic mixture (PBSC) showed the highest incidence of bridging. The 
group covered with penicillin showed the highest incidence of internal resorption. 

8. When caleium compounds were combined with an antibiotic, the pulpal 
response resembled that of the antibiotic more closely than the calcium com- 
pounds. 

9. There appears to be a direct relationship between the severity of inflam- 
mation and the incidence of internal resorption and an inverse relationship be- 
tween the degree of inflammation and the incidence of bridging. 


References 


. Englander, H. R., Massler, M., and Carter, W. J.: Clinical Evaluation of Pulpotomy in 
Young Adults, J. Dent. Children 23: 48-53, 1956. 

2. Zander, H. A.: Reaction of the Pulp to Calcium Hydroxide, J. D. Res. 18: 373, 1939. 

3. Glass, R. L., and Zander, H. A.: Pulp Healing, J. D. Res. 28: 97, 1949. 

. Aisenberg, M. 8.: Internal Resorption, J. D. Res. 16: 299, 1937. 

. Warner, G. R., Orban, B., Hine, M. K., and Ritchey, B. T.: Internal Resorption of Teeth: 
Interpretation of Histologic Findings, J. Am. Dent. A. 34: 468-483, 1947. 





986 JAMES, ENGLANDER, AND MASSLER 0. S., O. M., & O. P 
September, 1957 


6. Castagnola, L.: 
chap. VI. 

7. O'Malley, J. J.: Experimental Pulpotomy in the Rat Incisor, Thesis for Master of 
Science Degree, University of Illinois, Graduate College of the Chicago Professional 
Colleges, 1956. 

. Miyamoto, O.: Pulpal Reaction Following Surgical Amputation in the Rat Molar, Thesis 
for Master of Science Degree, University of Illinois, Graduate College of the Chi- 
cago Professional Colleges, 1957. 

9, Berk, H.: Maintaining Vitality of Injured Permanent Anterior Teeth, J. Am. Dent. A. 
49: 391-401, 1954. 


Die Lebenderhaltung der Pulpa, Miinchen, 1953, Carl Hanser Verlag, 





Research 


THE ORIGIN OF THE TEETH IN AMBLYSTOMA PUNCTATUM 


3ARNET M. Levy, A.B., D.D.S., M.S., New York, N. Y. 


C ELLMAN? and Horstadius,? in reporting rather comprehensive studies of 
.) the neural crest and its derivatives, have shown that the cartilage-form- 
portions of the neural crest which furnish material for the mandibular 
ch have tooth-forming potency. They state that the tooth papilla and den- 
ie are of ectomesodermal origin. In a study of only two eases, Sellman’ 
showed that neural crest, oral ectoderm, and oral endoderm, when trans- 
anted into the flank of neurulae of Amblystoma mexicanum, produced well- 
developed teeth. The transplantation of these tissues, either individually or 
in pairs, failed to produce teeth, although cartilage was formed in grafts of 
mandibular arch erest and oral endoderm. Bonelike formations were fre- 
iently seen in such grafts, but never teeth. 

Wilde,’ in an in vitro study, showed that cranial neuroepithelium ex- 
lanted along with stomodeal ectoderm and foregut endoderm developed teeth 
in tissue cultures. Avery*t followed the migration of the neural crest cells and 
found them incorporated in the pulpal tissue of the developing tooth. We?® 
have shown that the unilateral removal of the mandibular arch bud results in 
an embryo having only one-half of a mandible. There is no regeneration of 
the mandibular arch in Amblystoma punctatum. 

In order to study further the derivation of the teeth in salamanders, with 
a view to verifying or refuting the neural crest origin of the teeth, the follow- 
ing experiments were performed. All animals used were Amblystoma punc- 
tatum. 

Experimental 


Group I.—The mandibular arch buds of twenty stage 26 (Harrison) Am- 
blystoma embryos were excised unilaterally. Neural crest (zone 2% to 4%, 
llérstadius and Sellman, Fig. 1) was grafted into the wound thus produced. 
\nimals were allowed to develop through stage 46 + one to five days. They 
vere then sacrificed and fixed in Bouin’s solution. Serial 10 » sections were 
prepared through the heads. As a control, an additional ten operations were 
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performed, in which the trunk neural crest from stage 15 embryos was grafted 
into the wound produced by the unilateral excision of the mandibular arch 
bud of stage 26 embryos. 


es Neural crest. 


(Zone 24%-4%4) 


Fig. 1.—Stage 15 animal showing zone 2% 


to 4% of head neural crest. 


BR n eural crest. 


ALN] Presumptive oral ectoderm. 
Usis///,% resumptive oral endoderm, 


Fig. 2.—Stage 29 Amblystoma embryo, showing area into which grafts of neural crest, 
presumptive oral ectoderm, and presumptive oral endoderm were placed. 

Group II.—Unilateral excision from stage 15 embryos of head neural 
erest (zone 2144 to 414) was performed, grafting trunk neural crest of other 
embryos (stage 16) into the wound thus produced. Twenty animals formed 
this group. 


Group IIIa.—Zone 21% to 414 head neural crest (stage 15) was grafted 
into the somite area of twenty stage 29 and stage 30 embryos. 
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Group IIIb.—Zone 214 to 414 head neural crest (stage 15) was grafted 
o the somite area of twenty stage 29 and stage 30 embryos. When the graft 
d healed (approximately thirty minutes), the presumptive oral ectoderm 
ym a stage 15 embryo was grafted ventral to it. 


Group IIIc.—Twenty operations were performed as in Group IIb. In 


dition, the presumptive oral endoderm (foregut endoderm) was grafted 
utral to the presumptive oral ectoderm after the ectoderm had healed 


2). 


ig. 2 
Group IIId.—Presumptive oral ectoderm and endoderm were grafted in- 
ridually or in combination into the flank of stage 29 embryos. Fifteen op- 
ations of each type were performed. 
All animals were sacrificed after approximately one month. Serial 10 p 
ctions were prepared through the grafted areas. If the graft was not readily 
sualized, 10 » serial sections were prepared through the entire animal. 


TABLE I 


NUMBER OF | 
ANIMALS | NUMBER OF 
OPERATED ANIMALS 

ON SURVIVING 
: ae 5 


NUMBER OF 
ANIMALS 
SECTIONED | 


HISTOLOGIC 
FINDINGS 
Cartilage and teeth 


GROUP 
214-4% neural 20 
to mandibular 
arch head area 
il. Trunk neural 
to zone 2%4-4% 
head neural crest 
IIIa. Zone 2144-4% 20 





Zone 


erest 


No teeth on 
side 

Cartilage in one animal 
Nerve tissue, pigment 


crest 20 operated 


head neural crest to 
somite 


{Ilb. Zone 2%4-4% neu- 
ral crest and _ pre- 
sumptive oral ecto- 
derm to somite 


cells, retinal tissue (4 
animals) 
Cartilage and/or 
(6 animals) 
Nerve tissue, pigment 
cells, retinal tissue (4 
animals ) 
Cartilage and/or 


bone 


bone 


(16 animals) 

Nerve tissue, pigment 
cells, cartilage and/or 
bone 

Teeth (12 animals), ret- 
inal tissue (3 ani- 
mals) 


IIIe. Zone 21%4-4% neu- 
ral crest and pre- 
sumptive foregut 
endoderm to somite 


area 





Results 


Table I shows the number of operations performed in each group, the 
number of survivors, and a brief résumé of the histologic findings. 


Group I.—Animals whose mandibular arch bud (stage 25) was replaced 
by zone 214 to 414 head neural crest (stage 15) showed bilateral Meckel’s 
‘artilage and teeth (Fig. 3). Animals whose mandibular arch bud was re- 
placed by trunk neural erest showed a normal mandibular arch on the un- 
perated side but no Meckel’s cartilage and no teeth on the operated (grafted) 
ide, 
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development of 


showing neural crest graft in place, with 
cartilage and teeth adjacent to the graft. (Stage 46+.) 
Fig. 4.—Photomicrograph of stage 46+ animal whose 


Fig. 3.—Photomicrograph 


head neural crest (zone 2% to 4%) 
of Meckel’s cartilage and 


by trunk neural crest at stage 15. Note absence 
teeth on unoperated 


was replaced 
(right side of picture) and normal cartilage and 


teeth on operated side 
side. 

Fig. 5.—Section through trunk of embryo which received graft of head neural crest 
only at stage 27. Note neural crest (%.c.) and cartilage (c). 

Fig. 6.—Section through trunk of embryo which received graft of head neural crest at 
stage 27. Note eye formation (e). 

Fig. 7.—Section through trunk of embryo (stage 46+) which 
neural crest, presumptive oral ectoderm and presumptive oral endoderm at stage 27. 
tooth formation at T. 

Fig. 8.—High-power photomicrograph of area 7, Fig. 7. 


received grafts of head 
Note 
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Group II.—Unilateral excision of head neural crest with replacement by 
unk neural crest resulted in failure of Meckel’s cartilage and teeth to de- 
‘lop on the operated side (Fig. 4). 

Group IIIa.—Ten animals carrying grafts of head neural crest on their 
inks were studied. All grafts showed neural tissue. In addition, six animals 
owed cartilage formation. The grafts in these animals were placed in con- 
et with or near gut endoderm. The cartilage which formed was adjacent to 
e intestinal epithelium (Fig. 5). Pigment-laden cells were also present in 
ese animals. Six animals showed distorted eye formation (Fig. 6). 

Group IIIb.—Grafts of head neural crest and presumptive oral ectoderm 
owed neural tissue, bone, and cartilage. No teeth were formed. 

Group IIIc.—Animals carrying grafts of head neural crest, presumptive 
al ectoderm, and presumptive oral endoderm showed, in addition to other 
ructures, cartilage and teeth. Case 53-253 is typical (Figs. 7 and 8). The 
ansplanted presumptive oral ectoderm fused with the stomach so that there 
as a connection between the external surface of the animal and the gut. This 

dilated duet was supported on either side by cartilage and bone. A tooth was 
seen in the area in which presumptive oral endoderm had been grafted. A 
ass of neural tissue, as well as numerous pigment cells, was located dorsal to 


one of the cartilage masses. 


Group IIId.—It was impossible to locate the transplanted tissue in most 


of the animals into which the presumptive oral endoderm and/or ectoderm 
were grafted. In one ease (52-428) the outer epithelium appeared atypical, 
and there were several aberrant epithelial tubules. The graft in this case con- 
tained both presumptive oral ectoderm and endoderm. Neither cartilage nor 
teeth were found in any of the animals in this group. 


Discussion 


That the substitution of zone 244 to 44% head neural crest for the man- 
dibular arch bud of early tail bud stage embryos leads to the formation of 
Meckel’s cartilage and teeth is, in itself, an interesting phenomenon. In this 
type of experiment, the oral ectoderm and endoderm are present in their nor- 
mal loeations. Sinee trunk neural crest does not allow for the formation of 
cartilage and teeth, the cells of the head neural crest are an essential com- 
ponent of the mandible. The question remains, however, as to whether the 
teeth are derived from the head neural crest ceils or whether the neural crest 
cells induce head mesenchyme to form dentine. 

The unilateral removal of head neural crest might not completely prevent 
the formation of eartilage and teeth on the operated side, since it is well 
known that the cells from the neural crest of the unoperated side might mi- 
erate across the midline and replace the excised cells. Therefore, trunk neural 

rest was placed in the excision wound to prevent this migratory action. In 
the animal deseribed, the results are very clear cut; neither Meckel’s cartilage 
or teeth were seen in the sections. 
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It is apparent that the neural crest cells per se go into the formation of 
the Amblystoma tooth, since grafts of these cells, along with presumptive oral 
endoderm, into the side of other embryos have teeth in them. This concept is 
further supported by Wilde’s interesting experiments in which neuroepi- 
thelium, stomodeal ectoderm, and foregut endoderm were grown in protein- 
free culture media. These cells differentiated into cartilage and teeth. Addi- 
tion of endomesoderm to the cultures showed no advance in differentiation 
except for an increase in striated muscle. Since the preparation of this ma- 
terial, Wilde® has published an excellent comprehensive paper, clearly showing 
that the teeth and skeletogenous derivatives in Urodeles are the products of 
the cranial neural erest. His experiments are most precise, since endomeso- 
derm was electively excluded. By growing neural crest epithelium in cul- 
tures without mesodermal inductors, teeth and cartilage were formed. Our 
findings also verify Sellman’s work, in which he demonstrated that zone 4 
neural crest, oral ectoderm, and oral endoderm produce teeth when they are 
grafted into the flank of A. mexicanum. 


Summary and Conclusions 


1. Head neural crest (Hoérstadius and Sellman zones 244 to 44%), when 
grafted into the wound produced by removal of the mandibular arch bud of 
early tail bud stage Amblystoma punctatum embryos, produces a mandibular 
arch containing cartilage and teeth. 

2. Grafting of head neural crest (zone 214 to 444), presumptive oral ecto- 
derm, and oral endoderm into the somite area of Amblystoma embryos results 
in the formation of cartilage and teeth. 


I acknowledge with gratitude the encouragement and advice of Dr. Samuel .R. Det- 
wiler in whose laboratory the research was accomplished. 
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THE PRESENCE OF LYSOZYME IN ROOT CANALS 


Henry A. BarTe.s, B.S., D.D.S., AND Maurice BucHBINDER, B.S., D.D.S., 
New York, N. Y. 

“LEMING,* of penicillin fame, reported in 1922 that certain species of micro- 

organisms were dissolved by lysozyme, an enzyme present in some fluids 
and tissues of the body. He also found that egg white contained lysozyme in 
high coneentration and that some vegetables, such as the cauliflower and the 
turnip, possessed the enzyme in small volume. Fleming observed that ly- 
sozyme was particularly active against saprophytic microorganisms, such as 
the sareina, cocci, and a few bacilli normally found in the air. However, most 
pathogenic bacteria subjected to in vitro tests were not found to be unusually 
susceptible. Fleming also called attention to the presence in inflammatory 
exudates of lysozyme in good concentration. Thompson,® in 1940, reviewed the 
literature in detail and submitted the results of his own investigations. His 
conelusions, in brief, were: 

1. Cerebral spinal fluid, normal urine, sweat, aqueous humor, and lens contain no 

lysozyme. 


2. Human tears are rich in lysozyme, but none is present in the tears of the rat 


and eat. 

3. Saliva, nasal mucus, gastric mucus, and intestinal mucus contain considerable 
quantities, whereas there is only a small amount in vaginal washings. 

1, In all animals the spleen, liver, kidney, lung, lymph gland, and mucosa of the 
stomach contain relatively high concentrations of lysozyme. 

5. Human milk contains lysozyme in good quantity, whereas cow’s milk contains 
but little, possibly due to excessive stimulation of the cow’s udder in milk production. 

6. All pathologic exudates and transudates tested contained lysozyme. Poly- 
morphonuclear leukocytes are rich in lysozyme. The lysozyme content of blood and serum 
is small and probably is derived from leukocytes. 

7. Lysozyme is soluble and in an acid medium it may be boiled for five minutes 


vithout affecting its potency. 
Meyer and associates,’ in 1948, stated that the dissolution of the Micro- 


occus lysodeikticus results from the hydrolysis of a mucoid component of the 
nicrobie cell wall. They also estimated the content of lysozyme in various 
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body tissues and fluids. The highest concentration was found in tears, gastric 
mucosa, and cartilage. Saliva and leukocytes possessed a good amount, while 
blood and serum contained lysozyme in smaller volume. Prudden, Lane, and 
Meyer,‘ in 1949, noted that the tears, mucosa of the antrum, pylorus, and 
duodenum contained lysozyme in highest concentration and attributed its 
origin to the epithelium. Since most mesodermal tissues contain but little 
lysozyme, they were surprised to find that granulation tissue was a very po- 
tent source of this enzyme. Hiatt, Engle, Flood, and Karush? found the poly- 
morphonuclear leukocyte to be a good source of lysozyme and ascertained 
that the enzyme is freed and remains active even after the leukocyte is de. 
stroyed. 

Raffel® states that there are native substances present in the deeper tis- 
sues which discourage microbial colonization. One of these is lysozyme, a 
basic protein which functions as a mueolytiec enzyme, splitting sugars from 
aminopolysaeccharides present in the bacterial membrane, so that the microbic 
cellular contents are dispersed. 

We were interested in determining whether or not lysozyme was present 
in the pulp and root canal fluid and, if so, whether the pathology of the pulp 
and apical area would influence its activity. 


Procedure 

The presence of lysozyme can be readily determined by mixing a sensitive 
microorganism, such as the Micrococcus lysodeikticus isolated by Fleming from 
a ease of coryza, with the fluid to be tested. If lysozyme is present the micro- 
coccus dissolves. A broth culture, cloudy due to the growth of the J/. lysodeik- 
ticus, will become clear when a drop or two of saliva is added to it. The rapid- 
itv and degree of clearing can be measured more accurately with a turbidimeter. 
In another method, possibly less accurate in its quantitative aspect but more 
spectacular in appearance, pour plates of infusion agar previously seeded with 
M. lysodeikticus are prepared. After the agar hardens and the surface dries 
for several hours, (1) a drop of saliva or other fluid may be placed with a 
needle and syringe on the agar surface, or (2) a small metal or glass cylinder 
may be placed on the agar and a few drops of saliva allowed to run into the 
cylinder. The plates are incubated for eighteen to twenty-four hours. As 
the lysozyme contained in the saliva diffuses into the neighboring agar, it dis- 
solves the M. lysodeikticus that it contacts and thus leaves a clear zone in which 
microbie growth is absent. 

Pulp tissue and secretions were treated in a similar fashion. All pulps 
were obtained on the patient’s initial visit before any chemicals or antibiotics 
were employed. Only teeth which were closed (that is, those with no open cav- 
ities) were selected. The rubber dam was applied and the surface of the tooth 
was rubbed with 70 per cent alcohol only and allowed to dry. Instead of chemi- 
eal sterilization, burrs and root canal instruments were sterilized by boiling 
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em in water. Whenever possible, the pulp was macerated in sterile water 
d placed on the surface of the agar. Absorbent points were placed in canals 
collect apical fluid. 

Control tests were also performed with microorganisms isolated from root 
nals (staphylococei, streptococci, Bacillus subtilis, Bacillus coli and Candida 
hicans) in order to determine whether or not such microbes possessed an in- 
hitory effect on the M. lysodeikticus. No such antagonism was observed. 
sts in which root canal fluid was used against the above microorganisms were 
0 performed without any restraint in growth being noted. 


Results 


Table I lists the symptomatology, pathology, and findings as to the pres- 
ce or absence of lysozyme in the pulp or root canal fluid of the twenty teeth 
amined. In some instances additional specimens were collected at intervals 
one to several days from the canals of a few patients’ teeth. No medica- 
ents or antibioties were employed during or between visits of such patients. 

‘he results of the tests indicate the presence of lysozyme in specimens from 
fifteen teeth. In the five teeth in which no lysozyme was found in the pulp 
canal fluid, the following facts should be given consideration: 


1. Absence or insufficient amount of apical fluid seeping into canal 
(Cases 10, 12, 13, and 17). Case 13 is interesting in that, although an 
apical area was present as confirmed by x-ray examination and the 
patient had a gingival swelling in the region of the tooth apex, no 
apical fluid was obtained. Possibly this was due to blockage of a 
curved apex. In specimens collected twenty-four and forty-eight hours 
later, however, fluid sufficient to moisten the lower half of several ab- 
sorbent points was obtained and gave a lysozyme reaction. 


2. An acute pulpitis of few hours’ duration (Case 6). The pulp 
was removed in toto and showed no gross evidence of necrosis. It was 
macerated in sterile saline solution and plated on the surface of the 
infusion agar. No lysozyme reaction occurred. Blood collected from 
the canal gave no reaction. It is possible that in this ease insufficient 
time had elapsed for the occurrence of an apical inflammatory response 
of adequate intensity to elaborate lysozyme. 

3. Blood was collected from the canals and, when tested, produced 
no lysozyme reaction (Cases 5, 6, 15, 16, and 20). According to 
Thompson® and Meyer and associates,* the amount of lysozyme in blood 
or serum is relatively small and is derived from granulocytes. 

4. Abundant clear fluid, possibly cystic fluid, was obtained in two 
instances (Cases 11 and 18). Since no lysozyme reaction was noted, 
does this indicate that fluid from cysts free of inflammation contains no 
lysozyme? The data on only two eases, of course, are insufficient to 
more than suggest a possibility. 
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SYMPTOMS—PATHOLOGY 


RESULTS 





1 Lower right 


second pre- 
molar 


Lower right 
second pre- 
molar 

Upper left 
second pre- 
molar 

Upper right 
central 


incisor 


Upper left 


second molar 


Upper left 
canine 


Lower left 


second molar 


Upper left 
first pre- 
molar 


Lower left 
central 
incisor 


Upper left 
second pre- 
molar 


Lower right 
central 
incisor 

Upper right 
lateral 
incisor 


10/14—No pain; nonvital; large apical area; necrotic 
pulp; fluid seeping into canal; canal sealed sterile 
point, no medicaments 

10/18—Acute flare-up; large amount of blood-tinted 
fluid in canal; nonmedicated point removed and 
other sterile points inserted to remove fluid 


10/18—Slight occasional pain; nonvital; slight apical 


area; canal fluid collected 


10/28—Oceasional pain and swelling site of tooth; 
nonvital; moderate-sized apical area; fluid seeping 
into canal collected 


moderate-sized apical area; pulp 


fistula 


10/28—N onvital ; 
necrotic, labial 


10/26—Old exposure, pulp vital; no apical area; pulp 
tissue removed and macerated; blood collected from 
canal 


11/11—Acute pulpitis, one day’s duration; perice- 
mentitis; no apical area; pulp removed in toto and 
macerated; slight amount of blood in canal; sterile 
point, no medicament, sealed canal 

11/12—No pain; point removed, tip slightly moist; 
sterile point, no medicament inserted in canal 


11/14—No pain; point removed, tip slightly moist; 
sterile point, no medicament sealed in canal 
11/17—No pain; point dry; no fluid 


11/15—Intermittent pain; nonvital; moderate-sized 
apical area; acute abscess with buccal fistula; exu- 
date collected from canals; points sterile, no medica- 
ment inserted 

11/16—Points removed; canal fluid collected 


11/17—Pericementitis; nonvital; no apical area; mod- 
erate swelling of gingiva and face; tooth opened, 
exudate collected 


11/21—Pericementitis; nonvital, no apical area; pulp 
removed and macerated; exudate collected on points 


11/22—Nonvital; medium-sized apical area; localized 
gum swelling at apex; necrotic pulp; no fluid ob- 
tained 


11/22—No pain; nonvital; large apical area; necrotic 
pulp, abundant clear fluid; cyst? 


11/30—Acute pericementitis; partially vital; thick- 
ened peridental membrane; pulp removed, macer- 
ated; no fluid collected on points 


Lysozyme 
present 


Lysozyme 
present 


Lysozyme 
present 


Lysozyme 
present 


Lysozyme 
present 


Lysozyme 
present in 
macerated 
pulp; none 
in blood 


No lysozyme 
reaction 
with pulp 
or blood 

No lysozyme 
reaction 

No lysozyme 
reaction 

No test 


Lysozyme 
present 


Lysozyme 

present 
Lysozyme 

present 


Lysozyme 


present in 
pulp and 
fluid 


No lysozyme 


reaction ; 


pulp 


No lysozyme 


reaction 


Lysozyme 


present ; 
macerated 
pulp 
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TABLE I—CONT’D 








TOOTH SYMPTOMS—PATHOLOGY RESULTS 
3. Lower left 12/2—Pain; nonvital; moderate apical area; gingiva No test 
central swollen; no fluid in canal; sterile point, no medica- 
incisor ment inserted 
12/3—No pain, slight amount of fluid on point; new Slight lysozyme 
sterile point, no medicament inserted reaction 
12/4—Absorbent point removed and tested, slight Slight lysozyme 
amount of fluid reaction 





Upper left 12/3—Acute alveolar abscess; exposure to cold wind, Marked 
eanine tooth beeame sensitive to touch; several days, swell- lysozyme 

ing of lip and along side of nose; tooth had old reaction of 
silicate filling, no evidence of leakage; nonvital, no pus 
apical area; opened into pulp chamber, yellowish 
pus welled up from canal; sterile point, no medica- 
ment sealed in canal 

12/4—Swelling decreased, pain only on touch; fluid Lysozyme 
in canal tinted with blood; collected absorbent present 
points; new sterile nonmedicated point inserted 

12/6—Slight amount of fluid still present; no swell- Lysozyme 
ing; no pain reaction 

12/10—Points dry; no fluid No test made 


Tpper right 12/20—Acute pericementitis which was reduced prior Slight lysozyme 

second pre- to visit; nonvital pulp; pulp contents removed; reaction to 

molar some bleeding from canal pulp; none 
to blood 
from canal 


Tpper left 12/20—Hypersensitive to cold and heat; vital; no No lysozyme 
canine apical area; removed for prosthetic reasons; pulp reaction, 
macerated; blood collected from canal pulp or blood 


Tpper left 12/27—No pain; nonvital, small apical area; pulp Pulp, slight 
central necrotic; canal dry lysozyme 


incisor reaction 


Tpper left 12/27—No pain; nonvital; large apical area; necrotic No lysozyme 
lateral pulp, large amount of clear fluid; cyst? reaction 
incisor 

Lower left 1/3—No pain; nonvital, very small apical area; old Slight lysozyme 
lateral chronic condition; at times pus forms in fistula reaction in 
incisor which ends in ‘‘gumboil’’; condition has per- fluid 

sisted for about 10 years; slight amount of fluid in 
canal 

Upper left 1/5—Crown fractured; root saved for prosthesis; pulp No lysozyme in 
central vital, blood obtained from eanal pulp or blood 
incisor 

A broad view of our results leaves us with the impression that lysozyme 
is definitely present in most specimens of exudate collected from root canals. 

Thus, whenever apical areas were demonstrated by x-ray examination and 

fluid seeped into the eanais of such teeth in sufficient amount, lysozyme was 


ound in nearly every instance. Furthermore, when frank pus was obtained 
rom a root canal (Case 14, acute alveolar abscess), such a specimen produced 
marked lysozyme reaction. Evidence which corroborates these findings may 

found in the reports of Fleming,’ Thompson,® and Meyer and co-workers,° 
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Fig. 1—Case 3. Infusion agar plate seeded with M. lysodeikticus. Apical fluid col- 
lected on absorbent points contains lysozyme which inhibits growth of microorganism in 
region about points. 


Fig. 2.—Case 7. Lysozyme in macerated pulp (three areas) and apical fluid (two 
absorbent points) inhibits growth of microorganism about specimens. The sterile absorbent 
point in the center contains no specimen and is merely a control. 
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Macerated pulp (two areas) and apical fluid (absorbent points) show 
the inhibitory action of lysozyme. 


4.—Case 14. Pus welled out of canal, collected absorbent points. Marked lysozyme 
reaction. 
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all of whom state that lysozyme is present in inflammatory areas, exudates 

and transudates, granulation tissue, and the polymorphonuclear leukocyte. 
From our results, it appears doubtful that lysozyme is present in the nor- 


mal pulp (Cases 5, 12, 16, and 20). In the two instances in which it was found 


Fig. 5.—Case. 14. Twenty-four hours later; no medicaments or antibiotics used. Lysozyme 
present. 


Fig. 6.—Case 20. Blood collected from the canal. Agar is discolored area of point by blood. 
No lysozyme reaction. 


Case 5 was an old exposure which gave the pulp ample time for an inflam- 
a thickened periodontal membrane with 


acute pericementitis and a pulp of low vitality. The two pulps in which no 


matory response and Case 12 had 
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sozyme was found were Case 16, involving a tooth hypersensitive to heat 
nd cold in which the vital pulp was removed for prosthetic reasons, and 
ase 20 in which the vital pulp was removed due to a fracture of the crown 
nd the saving of the root for prosthetic purposes. Since the lysozyme con- 
ent of mesodermal tissues is relatively small, according to Meyer,* its presence 
1 a normal pulp is questionable. 

Mention should also be made of the fact that other antibacterial sub- 

tances have been reported as being present in saliva and the deep tissues. 
lowever, we were not able to demonstrate any factor in apical fluid which 
ad an antibacterial action on Staphylococcus aureus, Bacillus coli, Bacillus 
subtilis, or Candida albicans. Further, we were unable to show that any of the 
bove microorganisms had any antagonism toward the Micrococcus lysodeikticus. 
‘herefore, we believe that the antibacterial substance present in apical fluid and 
n some specimens of pulp is lysozyme, since it was specifie in its action toward 
the Micrococcus lysodeikticus. 

Finally, the presence of lysozyme in apical fluid seeping into root canals 
is an indication of an inflammatory reaction at the apex of the root. This 
biologie process should not be damaged by overinstrumentation of the root canal 
or by foreing microorganisms, root canal debris, or harsh chemical agents 
through the apex. 

Summary 

The pulp or apical fluid seeping into root canals of twenty teeth was ex- 
amined for the presence of lysozyme. Specimens from fifteen teeth contained 
this enzyme. The x-ray examination of these teeth indicated that nearly all 
had apical areas; inflammation is associated with such lesions and lysozyme is 
an enzyme produced by the granulocyte, a cell of the inflammatory reaction, 
and is also found in granulation tissue, a factor of repair. 
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In Lieu of Comment (Lester R. Cahn) 


Fleming (Fig. 1) is a wonderful example of the truth of Pasteur’s re- 
mark that chance comes only to the mind prepared to receive it. Two of 
Fleming’s greatest observations were come upon through chance, but he was 
mentally prepared to profit by these opportune findings, 
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The first of these was the discovery in 1921 of lysozyme, the subject of 
Bartel’s and Buchbinder’s article. The report of this finding was communi- 
cated to the Royal Society by Sir Almwroth Wright and published as a paper, 
‘On a Remarkable Bacteriolytic Element Found in Tissues and Secretion.’’ 


The second, and most noted, of his chance findings was the discovery of 
the lytic properties of the mold Penicillium notatum* on colonies of staphylo- 
eoceus. The results of these observations were published in the British Journal 
of Experimental Pathology in June, 1929, in a communication entitled “On the 
Antibacterial Action of Cultures of a Penicillium With Special Reference to 
Their Use in the Isolation of B. Influenzae.” 


Fig. 1.—Sir Alexander Fleming. 


It has often been said that the contamination of Fleming’s culture plate 
was due to carelessness, but in Fleming’s case this is not true, nor could it 
be true, for he was a meticulous technician. This conception is refuted, as one 
ean read, in the opening paragraph of the original paper and in the chapter on 
the “History and Development of Penicillin” in Fleming’s book entitled Peni- 
cillin: Its Practical Application (ed. 2, St. Louis, 1949, The C. V. Mosby Com- 
pany). In this chapter he wrote: “The contamination in 1928 of a culture plate 
by spores of a species of Penicillium was the beginning of the study of peni- 
eillin. Such contamination is not uncommon in a bacteriological laboratory and 
is usually regarded as a reflection on the technique of the bacteriologist. Some- 
times, however, it is unavoidable, as in this particular instance when the culture 
plate had to be opened for examination under a dissecting microscope and then 
left for future examination.” 

Lesser minds would have disregarded the import of the contamination. 
Fleming saw a vast new field opened up by this chance mishap. 


*Fleming first thought that it was Penicillium rubrum but later it was proved to be 
Penicillium notatum by Thom of the United States Department of Agriculture. 
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me 10 
ber 9 
His work resulted in a chain of investigations into an area opened by 
who sought the medical philosopher’s stone, the therapia sterilisans 


irlich, 
Although many aided in the develop- 


igna. Fleming truly did discover it. 


ent of the new science of antibiotic therapy (for example, Florey, Chain, 
‘aksman, and others), it was Fleming’s appreciation of a chance observation 


at paved the way. 

Fleming was born on Aug. 6, 1881, in Loehfield, Ayreshire, Scotland. He 
tended Loudon Moor School, changed at 10 years of age to the Darvel School, 
id then transferred to the Kilmarnoch Academy. He had been in the latter 
hool only ten months when he joined his elder half-brother, Thomas, a physi- 


in, in London. There he continued his schooling at the Regent Street Poly- 


ehnie. 
He was forced, for economic reasons, to leave school at a rather early age 
id take a position with a shipping concern in the city. 
When he was 20 years old, a small legacy enabled him to study medicine 
id he sat for the entrance examinations to St. Mary’s Medical School, winning 
» Senior Entrance Scholarship in Natural Science. 
His career as a medical student was brilliant; he obtained prizes and 
honors in practically all subjects. He qualified in medicine in 1906, and in 
1908, he took the M.B. and B.S., London, again receiving the degrees with honor. 
(he following year he took the Fellowship of the Royal College of Surgeons, 
lthough he had now given up the idea of becoming a surgeon. 
His professional life was devoted to research and teaching at St. Mary’s, 
where eventually he beeame Professor of Bacteriology. He received many 
ionors, ineluding Knighthood and the Nobel Prize for Medicine. 


He died quite suddenly in 1955 at the age of 74 years. 





Professional News Items 


New York Institute of Clinical Oral Pathology, Inc. 

The sixth Herman L. Reiss Memorial Lecture is to be given at the New York Academy 
of Medicine Building, 2 East 103rd St., New York, New York, on Monday, Oct. 28, 1957, at 
8:30 P.M. 

The essayist will be Iago Galdston, M.D., F.A.P.A., secretary of the Medical Information 
Bureau of the New York Academy of Medicine, who will lecture on ‘‘The Birth and Death 
%? 


of Specialties. 


Rehabilitation Seminar to be Feature of Midwinter Meeting 
of American Academy of Dental Medicine 

A seminar on rehabilitation will be a feature of the annual midwinter meeting of the 
American Academy of Dental Medicine, to be held at the Hotel New Yorker, New York 
City, Dee. 7 and 8, 1957, according to an announcement by Dr. Sheldon Ross, Program Chair- 
man. 

Featured essayists will include Drs. Howard A. Rusk, Arthur J. Barsky, and Robin M. 
Rankow. Dr. Rusk will discuss ‘‘The Psychological Aspects of Rehabilitation’’ and will 
present material selected from his international experiences in the field. Dr. Barsky will 
offer material dealing with ‘‘The Treatment of Victims of the Hiroshima Atomic Bombing.’’ 
Dr. Rankow will discuss ‘‘Immediate and Delayed Rehabilitation of the Head and Neck 
Cancer Patient.’’ 

All Academy members, as well as interested members of the dental and medical pro- 
fessions, are cordially invited to attend. For programs and reservations, address Dr. Sheldon 
Ross, 136 E. 36th St., New York 16, New York. 


University of Alabama School of Dentistry 
The following refresher courses will be offered during the month of September, 1957: 
Office Accounting and Income Tax Guidance for the General Practitioner. 8. Grady 


Fullerton, Jr. 

English for Professional People. Dr. Elizabeth Brock, Assistant Professor of 
English, University of Alabama. 

Use of Drugs in Dental Practice. This will be the combined teaching responsibility 
of several faculty members. 

Practical Root Canal Therapy. Dr. Adeeb E. Thomas, Associate Professor of Den- 
tistry, University of Alabama School of Dentistry. 

Further information about these courses can be obtained by writing to Dr. Arthur H. 
Wuehrmann, University of Alabama School of Dentistry, Medical Center, Birmingham 3, 
Alabama. 


University of Pennsylvania 

The following postgraduate courses are announced: 

Endodontics. Louis I. Grossman. One day per week for eleven weeks, starting Oct. 2, 
1957. 

Dental Assistants’ Course. Virginia R. Park. Monday and Friday evenings for a total 
of 104 hours, starting Oct. 21, 1957. 

Advanced Practices in Functional Treatment. Ernest R. Granger. Oct. 7 to 11, 1957. 

Dentistry for Handicapped Children. Manuel M. Album. Nov. 11 to 13, 1957. 

Periodontal Therapy. Henry M. Goldman and D. Walter Cohen. Dec. 16 to 20, 1957. 

Complete Dentures. Vincent R. Trapozzano. Dec. 16 to 21, 1957. 

Oral Diagnosis and Roentgenology. Lester W. Burket and LeRoy M. Ennis Jan. 13 to 
17, 1958. 
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Prosthetic Relations of the Temporomandibular Joint. Ernest R. Granger. Jan. 13 to 
, 1958. 
For detailed hour-by-hour rosters and further information concerning the above 
irses, please write to Postgraduate Courses, School of Dentistry, University of Pennsyl- 
tia, 4001 Spruce St., Philadelphia, Pennsylvania. 


Temple University School of Dentistry 

A participation course in clinical endodonties will be given Oct. 14 through 19, 1957, 
Leonard Parris, assistant professor of endodontics at Temple University, Herbert Schilder, 
ef of endodonties at Beth Israel Hospital in Boston and instructor in endodontics at Tufts 
ntal College, and associates. The objective of the course is to train the participant in 
nical endontie procedures. The course will consist of lectures, supplemented by visual 
terial and clinical demonstrations. The postgraduate student will utilize diagnostic pro- 
lures, initiate treatment, and carry through to completion endodontic therapy on clinic 
tients provided. Surgical therapy will be demonstrated. Five half-days will be spent 
the participants in treating clinie patients. This course can be used as the prerequisite 

x the participation course in immediate root resection scheduled for June 2 to 7, 1958. 
For further information, write to Louis Herman, D.D.S., Postgraduate Division, 

mple University School of Dentistry, 3223 North Broad St., Philadelphia, Pennsylvania. 


Tufts University School of Dental Medicine 


The following postgraduate courses are announced: 

+. 801. Oral Roentgenology. Thursday, Friday, and Saturday, Oct. 17 to 19, 1957, 9 a.M. 
to 5 P.M. Tuition, $100.00; class limited to twelve. Dr. Gordon M. Fitzgerald, Pro- 
fessor of Oral Roentgenology, University of California. 

+. 901. Oral Medicine—Diagnosis and Treatment of Oral Diseases. Monday, Tuesday, 
and Wednesday, Nov. 25 to 27, 1957. Tuition, $75.00. Dr. Francis McCarthy, Dr. 
Philip MeCarthy, Col. Joseph L. Bernier, Dr. David Weisberger, and Dr. Irving Glick- 
man, 

. 702. Full Denture Implants. Monday through Friday, Jan. 6 to 10, 1958. Tuition, 
$200.00. Drs. Norman I. Goldberg and Aaron Gershkoff, Providence, Rhode Island. 

. 604. Occlusal Equilibration. Monday, Tuesday, and Wednesday, Feb. 10 to 12, 1958. 
Tuition, $100.00; class limited to twelve. Dr. Edward T. Fischer. 

. 201. Oral Pathology for the Oral Surgeon (Surgical Pathology of the Oral Cavity). 
Each Thursday afternoon for ten weeks, Feb. 6 through April 10, 1958, 1 to 4 P.M. 
Tuition, $150.00; class limited to ten. Drs. Joseph Giammalvo, Gerald Shklar, Irving 
Glickman, and Irving Meyer. 

. 401, Orthodontic Principles of Interest to the General Practitioner. Each Wednesday 
for eight weeks, Feb. 5 to March 26, 1958. Tuition, $150.00; class limited to ten. 
Dr. Herbert I. Margolis and staff. 

605. A Special Participation Course in Periodontology. Monday through Friday, 
April 14 to 18, 1958. Tuition, $150.00; class limited to twelve. Dr. Irving Glickman 
and staff. 

For further information and application, write to Director of Graduate and Post- 

graduate Studies, Tufts University School of Dental Medicine, 136 Harrison Ave., Boston, 
Massachusetts. 


Postgraduate Course in Endodontics 

The Mexican Society of Endodontia and the Dental School of the Mexican National 
University have organized the fourth postgraduate course in endodontics. It will be presented 
Feb, 9 to 15, 1958, under the direction of Yury Kuttler, D.D.S., M.D., with the cooperation 
of Drs, A. Escamilla, R. Espinosa, F. Loperena, V. Navarro, F. Romero, B. Schein, and 
!. Torres M. 

For more information, write to Sociedad Mexicana de Endodoncia, Hamburgo 250, 
México 6, D. F. 
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Reviews of New Books 


The Principles and Art of Plastic Surgery. By Sir Harold Gillies and D. Ralph 
Millard, Jr. Boston and Toronto, Little, Brown and Company, 1957. 
Price, $35.00. 


This monumental two-volume work represents a lifetime of practical ex- 
perience and research by one of the authors, Sir Harold Gillies. 

Millard worked with Gillies in London and returned there to help pro- 
duce a text that was four years in the making. He describes it as “. .. a 
plastic play which has been re-enacted as it actually happened, using the 
original cast as actors. Its setting is not confined to the clinic and the op- 
erating room, but ventures into the golf course, into the lecture hall and along 
the fishing stream.” 

The authors have produced a book that is enjoyable to read. No hard 
or difficult paragraphs to decipher are encountered in any place. Each sub- 
ject is described with clarity and positive statements which leave little doubt 
as to their meaning. 
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The sections of the book dealing with surgery of the mandible, the maxilla, 
d malar—zygomatie fractures present the appliances of stabilization of the 
igments of the jawbones often described by Fry, Ruston, and Colyer, well- 
own British dental surgeons who worked with Gillies. These appliances are 
ten complicated and have little use in private practice. 
The art work is of excellent quality and impressively voluminous. 
To those for whom this text is intended, I am sure it will be a real boon. 
fT. J. C. 


‘al Medicine, Diagnosis and Treatment. By Lester W. Burket, A.B., D.D.S., 
M.D., Sc.D., Professor of Oral Medicine and Dean, School of Dentistry, 
University of Pennsylvania; Professor of Oral Medicine, Graduate School 
of Medicine, University of Pennsylvania; Honorary Professor, National 
University, Bogota, Colombia; Chief, Oral Medicine Service, Philadelphia 
General Hospital; Consultant to the Army, Navy, and Veterans Adminis- 
tration. With a chapter on oral cancer by S. Gordon Castigliano, B.A., 
B.S., M.D., F.A.C.S., Chief, Department of Head and Neck Tumors, Ameri- 
can Oneologie Hospital, Philadelphia; Professor of Oncology, Temple Uni- 
versity Sehool of Dentistry, Philadelphia; Associate in Oncology, Grad- 
uate School of Medicine, University of Pennsylvania. Philadelphia, J. LB. 
Lippincott Company, 1957. Price, $14.00. 


Oral Medicine, now in its third edition, is concerned with the many inter- 
elationships between oral and systemic disease. This text has been recog- 
ized as a valuable contribution since its first appearance. In this third edition 
the illustrative material has been improved and the bibliography brought up 
o date. 

It is recommended to the student, the dentist, and the physician. 

7, &. &, 


Clinical Pedodontics. By Sidney B. Finn, D.M.D., M.S., Professor of Den- 
tistry (Pedodonties), University of Alabama School of Dentistry, and 
EK. Cheraskin, J. F. Volker, H. P. Hitcheock, J. P. Lazansky, G. J. Parfit, 
A. D. Thomas, and J. J. Sharry of the University of Alabama School of 
Dentistry. Philadelphia and London, W. B. Saunders Company, 1957. 
Price, $12.50. 


This textbook on dentistry for children, according to the preface, has been 
prepared for the teaching of the undergraduate dental students and for the 
general practitioner. It is made up of 664 pages, and has 275 illustrations. 
Kach of the twenty-eight chapters is complete, and a helpful index is included. 

This text presents a good coverage of a subject which should be familiar 
to anyone caring for children—the student, the practitioner, the dental hy- 
gienist, the dental assistant, the pediatrician—and it should aid in the teach- 
ing of undergraduate nurses. 


70. © 





Abstracts 
of Current Literature 


ORAL PATHOLOGY 


Biology of Candida Infections: 2. On the Pathological Manifestations and Etiological and 
Pathogenic Conditions of 175 Cases of Candidiasis. E. Drouhet. Semaine hép. Paris 
33: 807-828, Feb. 28, 1957. 


Laboratory study of 342 strains of Candida isolated from about 1,000 specimens from 
patients suspected of having mycoses revealed that 269 were Candida albicans; 26 were 
C. tropicalis; 15 were C. pseudotropicalis; 3 were C. guillermondi; and 26 were members of 
the kruses group. The pathologic manifestations of C. albicans, evident in 156 of the 269 
patients in whom it was found, consisted of localized or generalized thrush in 60; oral infec- 
tions other than thrush (glossitis, cheilitis, and ulceration) in 11; various skin disorders in 
50; vaginitis in 33; and intestinal, urinary, biliary, or bronchopulmonary conditions in 11. 
The generalized thrush, which always began as oral thrush, appeared in 12 infants, 5 chil- 
dren, and 3 adults who were being given intensive antibiotic treatment for bacterial infections 
or leukemia. 

Forms of Candida, other than C. albicans, that were formerly regarded as nonpathogenic 
may cause lesions in certain circumstances. T. J.C. 


Giant-Cell Tumors and Roentgen Treatment. S. Marzolla. Minerva med, 47: 357-365, Aug. 
11, 1956. 


The author reports on nine patients with giant-cell tumor of bones who received 
radiologic treatment. Five cases were controlled for many years. Very good results fol- 
lowed in all cases. The treatment gives good functional results and reduces to a minimum 
the danger of relapse. Doses must be moderate, as high doses may interfere with the re- 
building of the bone. The process of recovery is slow but certain. One sign of recovery 
not previously discussed in the literature is the diminution of transparency in the lacunar 
areas of the tumor before the deposition of calcium salts takes place. When recalcification 
starts, it proceeds slowly but steadily. ta. 


ORAL MEDICINE 


Hemophilia B and Its Treatment. F. Heni and I. Krauss. German M. Month. 2: 55-57, 
February, 1957. 


Of fourteen patients with hemophilia who were members of different families and 
who were studied in the course of the last few years, three had hemophilia B (Christmas 
disease, deuterohemophilia). Of the three patients, two were men aged 41 and 30 years, 
respectively, and one was a 12-month-old baby boy. Biggs’ thromboplastin generation 
test revealed absence of the plasma thromboplastin component (Christmas factor). The 
- treatment of the severe hemorrhage in patients with hemophilia B consists of blood trans- 
fusion, since the missing factor itself has not been isolated in pure form. T. J.C. 
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te of Patients With Pemphigus Under Cortisone Therapy. W. Matter. Dermatologica 


114: 17-26, January, 1957. 


A series of five men and eleven women who had pemphigus were treated with cor- 
one, The ages of the patients ranged from 29 to 85 years (average, 55). Nine of them 
| pemphigus vulgaris, two had pemphigus erythematosus, three had pemphigus mucosae, 

had pemphigus foliaceus, and one had pemphigus vegetans. The diagnoses were 
stologically verfied. The patient with pemphigus foliaceus had had lesions for over 
en years when cortisone therapy was begun, but in the other patients the adminis- 
tion of cortisone was begun from one to six months after the onset. Oral therapy in 


form of 25 mg. tablets was the preferred form of treatment. By dividing the daily 


se and giving it at six-hour intervals, a uniform plasma concentration was achieved. 
efore adquate experience had been obtained with cortisone therapy of pemphigus, treat- 
ent was begun with a daily dose of 300 mg., and this was rapidly reduced; but, when 
is form of medication did not prove adequate, the initial daily dose was increased to 


(0) mg., and in one especially severe case to 800 mg. With these large doses the rupture 
bullae and the general manifestations could be controlled. The large initial dosage was 
radually reduced by diminishing the daily dose by 25 mg. every third day. The daily 
aintenance dose ranged from 150 to 25 mg. The treatment varied from case to case. 
Two of the sixteen patients died, but their deaths could be attributed neither to the 
Of the fourteen patients who survived, eleven 


ao 


emphigus nor to the cortisone therapy. 
ere improved to such an extent that they could resume their occupations. 


A Clinical and Bacteriologic Evaluation of Novobiocin in Seventy-five Patients. J. Z. 
Pearson, A. Somerg, I. Rosenthal, and others. A. M. A. Arch. Int. Med. 98: 273-283, 
September, 1956. 

Novobiocin is a new antibiotic produced by a species of streptomyces and discovered 
almost simultaneously by two independent groups. The authors used novobiocin in seventy- 
five patients, of whom nine had either leukemia or polycythemia. The patients were 
followed with leukocyte counts, platelet counts, and hematocrit readings to see whether a 
drop in any of these indices would occur while novobiocin was being administered. 
Pretreatment cultures were obtained from all of the sixty-six patients with infections. 
Novobiocin (Albamyein, Cathomycin) was given orally, either in capsule form or in sus- 


pension, and the daily dose was 30 mg. per kilogram of body weight in children or 2 Gm. 
oe G. 


in adults. 


ORAL SURGERY 


Serum Hepatitis Following Dental Procedures: A Presentation of 15 Cases, Including 
Three Fatalities. F. E. Foley and R. N. Gutheim. Ann. Int. Med. 45: 369-380, Sep- 
tember, 1956. 

Various skin-penetrating procedures have been known to be followed by serum hep- 
atitis. The members of the house staff of the Rochester General Hospital, Rochester, 
New York, first became aware of the appearance of hepatitis after dental procedures in 
The charts of all patients treated at that hospital for infectious or serum hepatitis 
between June, 1953, and June, 1955, were studied. Of fifty-seven patients with viral 
hepatitis, seven contracted serum hepatitis after blood or plasma transfusions. The re- 
maining fifty patients ordinarily would have been considered as having infectious hepatitis. 
Fifteen of these patients, however, gave a history of a dental injection during the preceding 
one to six months and are referred to as the “dental serum hepatitis group.” These dental 
injections consisted of the injection of procaine during the process of extracting teeth in 
thirteen patients and the filling of teeth in two patients. Two of the fifteen patients had 
received penicillin injections at the same time as the procaine injections. The ages of the 


1952. 
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patients ranged from 18 to 71 years. The onset of illness in fourteen patients was insidious 
in nature. The remaining patient had a rather acute onset. Malaise, fatigue, and anorexia, 
alone or in various combinations, were the first symptoms in all but three of the patients 
Nausea and abdominal pains were next in frequency. Laboratory data obtained in the fiftee 
patients were characteristic of viral hepatitis. Three fatalities occurred in this group. Heat 
sterilization of needles, syringes, and instruments is essential to prevent the spread of the 


T. J. ©. 


serum hepatitis. 


MALIGNANT ORAL TUMORS 
Carcinoma of the Lip. P. M. Burke and F. 8. Hopkins. New England J. Med. 255: 552-555, 


Sept. 20, 1956. 

During the twelve-year period from 1938 through 1950, 225 patients with cancer of 
the lip were seen in the cancer section of the Westfield State Sanatorium. This report is 
based on an analysis of the 182 patients who received their primary treatment at this 
institution, All lesions were histologically proved squamous-cell carcinoma, and all pa- 
tients have been followed for over five years. All except six of the 182 patients were men. 
Treatment consisted of surgical removal of the tumor in sixty-nine patients, while ninety- 
seven patients received only irradiation treatment and sixteen received a combination of 
surgical and x-ray therapy. One hundred eighteen (65 per cent) of the 182 patients sur- 
vived for five years without recurrence. The five-year survival rate is 80 per cent when 
it is adjusted for the thirty-five patients who died within five years of other causes with- 
out recurrence of cancer. This compares well with the five-year cure rate reported by 
others, There is considerable difference of opinion in the literature about the best method 
of treating the primary lesion. Surgical therapy is favored by some and irradiation by 
others, T. J.C. 
Treatment of Radiation Necrosis of the Soft Tissues of the Oral Cavity: A Report of Two 

Cases. J. H. Klock. Eye, Ear, Nose & Throat Monthly 34: 164-167, March, 1957. 


While malignant growths of the oral cavity may be destroyed by irradiation, massive 
necrosis may occur later. In about one-half of such cases, the necrosis occurs more than 
two years after the cessation of the radiation therapy. In both of the cases presented, 
a total of 7,000 r had been applied to a lesion in the oral cavity with the aid of an intraoral 
cone. When the necrosis developed in the first patient more than two years after completion of 
the irradiation, she was unable to swallow and lost much weight. She required morphine or 
codeine every three hours to control the extreme pain. The ulcer was located at the site of 
the original growth, a squamous-cell carcinoma of the soft palate. It was a deep, punched-out 
lesion, slightly over 1 cm. in diameter, and inflammatory lesions extended laterally across the 
entire soft palate. Surgical cement was placed over the lesion. Before the appliance was 
inserted in the mouth, however, the surgical paste was covered with petroleum jelly to prevent 
burning. After about fifteen minutes the pain disappeared completely and during the entire 
course of treatment no further sedation was necessary. Swallowing became painless, and the 
lesion healed. 

In the second patient an appliance was made by incorporating surgical cement into a 
large piece of cotton, which was packed into the floor of the mouth, pressing against the teeth 
for retention and pressing against the base of the tongue to make speech difficult, thus en- 
couraging rest of the tongue. Here again complete healing resulted. The author emphasizes 
the following points with regard to the treatment of these lesions: (1) The lesion should be 
covered by an appliance whose function it is to immobilize the part and to protect and hold 
various medications, especially those with analgesic and bactericidal qualities. (2) Mouth- 
washes and other antiseptics may be used at periods when the appliance has been removed. 
He found an aqueous solution of 5 per cent urea helpful but, on the whole, mouthwashes are 
of little value. (3) Since the systemic resistance is usually low, adequate nutrition is im- 


portant. T. J.C. 





Operative Oral Surgery 


DENTAL ASPECTS OF OSTEORADIONECROSIS 


iLaroLp H. Nieset, B.S., D.D.S.,* AnD Epwarp W. NEENAN, B.A., D.D.S.,** 
CuicaGo, IL. 


HE prevention and management of osteoradionecrosis is a controversial 

problem which confronts not only the radiotherapist and surgeon, but also 
the dentist. In this field, the dentist is occasionally required to remove teeth 
from patients who have received radiation to either the maxilla or the man- 
dible during the course of cancer therapy. This operative procedure must be 
accomplished with a minimum of trauma to decrease the hazard of osteoradio- 
necrosis. The danger of producing a portal of entry for oral bacteria to the 
supporting soft tissue and alveolar bone must be avoided in all cases. A re- 
view of the literature and a comprehensive study of nineteen cases of osteo- 
radioneerosis were undertaken in an effort to determine the most desirable 
methods of managing this problem. A technique was then adopted for both 
the removal of teeth from irradiated tissues and the dental management of 
oral cancer patients. 

Although a discussion of radiobiology and radiophysiology is beyond the 
scope of this article, it must be emphasized that there is no essential differ- 
ence in the biologie response of tissues to irradiation from either high- or low- 
voltage x-rays, gamma rays, or beta rays. By whatever mechanism radiation 
energy is absorbed in a eell, a variety of changes and degrees of change be- 
come apparent. Broadly speaking, the intensity of effect depends upon the 
type of cell that is being irradiated and upon the dose employed. The lethal 
effect of radiation on living cells is the final result of the ionization produced 
in their collisions with the molecular components of living tissue.’ 

Shields Warren? states that the reaction of formed bone to radiation is 
primarily a lowering of vitality, which in some instances progresses to necrosis. 
This may oceur without change in the bone’s structure or general appearance, 
the only indication of the injured state being a slight alteration of the osteo- 
cytes. Atrophy and eburnation of bone are recognized late radiation changes. 
Irradiated bone, because of the impairment of its vitality, is peculiarly sensi- 
tive to infection and trauma and these are in a large part responsible for 


; ME ayn the Veterans Administration West Side Hospital, 820 S. Damen Ave., Chicago 
12, inois. 

*Chief, Inpatient Dental Service. 

**Director, Dental Services, 





1012 NIEBEL AND NEENAN O. S., 0. M., & O. P. 
October, 1957 


irradiation osteomyelitis. There is little evidence pointing to the reactions of 
osteocytes, osteoblasts, and osteoclasts. Warren also states that a pure radia- 
tion effect is infrequent in the maxilla and mandible, but destructive lesions 
of these bones are commonly seen by radiologists as a result of the combined 
effect of radiation and infection after treatment of intraoral carcinoma. 

Regaud® observed certain peculiarities of necrosis of bone following irra- 
diation of carcinoma of the buccal mucosa and coneluded that bone is more 
vulnerable than surface epithelium. This vulnerability is probably inherent 
in the supporting substance and not in the bone cells. There is no elective 
sensitivity of normal adult bone to radiation, but rather a diffuse radiosensi- 
tivity conditioned by calcification of the fundamental substance. The second- 
ary rays act mainly on the lamellar substance, altering in some way the physi- 
eal constitution of this substance without producing gross evidence of change 
as long as the bone remains free from trauma and infection. An alteration 
in the ground substance is responsible for the greater susceptibility to infee- 
tion and less susceptibility to histolytie solvents, which is also seen in all eol- 
lagenous substances affected by radiation. 

It is LaDow’s* opinion that irradiation therapy interferes with normal 
bone nutrition. He states that the function of the periosteum is altered by 
primary irradiation plus secondary effects of irradiated calcium particles 
within the bone. Cellular elements within the bone marrow spaces are also 
changed. Blood vessels are occluded by thrombosis or a proliferating fibrosis. 
The decreased pH of the saliva is a result of irradiation and could be due to 
(1) lessened glandular function, (2) lessened masticatory function due to pain 
or absence of teeth, or (3) increased organisms due to poorer oral hygiene. 

Ewing’ has shown histologically that irradiated bone seems to present 
widening and irregularity of lacunae and canaliculi and a partial loss of 
lamellar structure. He concluded that these changes signified severe degen- 
eration of bone cells, destruction of cell processes, closure of many canaliculi, 
and changes of an undetermined nature in the lamellar substance. Kanthak® 
felt that this indicated that the bone cells, themselves, are readily killed by 
irradiation and thus the entire bone suffers devitalization and alteration. In 
addition to these effects, there is considerable reaction of the vascular supply 
of the bone. The vessels tend to become thickened and are finally obliterated. 
In addition to the death of bone cells noted above, an aseptic type of necrosis 
of the bone oceurs. Kanthak also stated that the relatively high incidence of 
osteoradionecrosis of the jaws following x-ray treatment of neoplasms of the 
oral eavity and contiguous structures makes it essential that all infected or 
questionable teeth be removed and that the remaining teeth and related strue- 
tures be put in as sound a condition as possible prior to treatment. 

Lawrence’ also observed that the macroscopic structure of the irradiated 
bone could be retained, but if infection entered the bone an indolent destruce- 
tive process developed which culminated only after months or even years in 
sequestration and healing. We have noted that in some eases this slow 
destructive process culminated in the death of the patient even though the 
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primary eareinoma, for which the irradiation was delivered, had been elimi- 
nated. Lawrenee concluded that it was safer to extract all remaining teeth 
prior to therapy, although this point is a debatable one. 

Deland® makes the following observations regarding osteoradionecrosis: 
Dc vitalized teeth lead to sepsis. Teeth subjected to irradiation show reces- 
sion of the surrounding mucosa. The blood supply is impaired, and pyorrhea 
and sepsis follow. Sepsis wreaks havoe with irradiated tissues; therefore, 
tecth and irradiation therapy are not compatible. 


Radiation Effect on Bone 


The cementing or intercellular substance of bone consists of mineral salts, 
mainly ealeium phosphate, which, upon being struck by the ionizing rays, 
produce damaging secondary radiation. Because of this high calcium content, 
the actual intensity of a given dose of irradiation is probably greater in bone 
than in the overlying skin and mucous membrane. In determining the depth 


Fig. 1.—Medullary portion of mandible which had received 6,000 r to the depth over 
forty-one days. Note the diffuse fibrosis. 


dose received by the bone in the cases reviewed, this back-scatter irradiation 
was not considered. Thus, the actual dose received by the bone was unques- 
tionably much greater than the computed dose. 

Woodard and Coley® state: “In the adult, radiation therapy involving 
the delivery of doses in excess of 3,000 r to the bone should not be used for 
benign lesions because of the danger of damage to the regenerative capacity 
of the bone. For malignant lesions, doses up to 4,000 r may be used in the 
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Fig. 2.—Destruction of osteocytes evident in mandible which had received 8,600 r over 
forty-eight days. 


Fig. 3.—New blood vessel formation in irradiated mandible. Note the diffuse fibrosis. 
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ectation that the bone, although permanently damaged, will retain a con- 


sijerable degree of useful function. Doses much higher than this may cause 
h severe damage to bone that the final results will range from unsatisfae- 


su 
tory to disastrous.’’ 

In three cases studied by us, where part of the mandible had received 
+ 6,000 r and was subsequently excised, there was little microscopic evi- 
ice of complete obliterative endarteritis. The predominant change observed 
s the presence of a diffuse fibrosis (Fig. 1). In some areas there existed 
vy vessel formation and telangiectasis consistent with granulation tissue for- 
ition, while other areas contained older vessels whose walls were thickened, 
hut were not thickened to the point of lumen obliteration (Figs. 2 and 3). In 
the eortieal bone a few lacunae were empty, showing death of the contained 


osteocytes, 


Infection 

Six of the nineteen cases of osteoradionecrosis which we studied are 
shown in Table I. It was noted that in every case either infection gained 
access to the previously irradiated bone or there was a recurrence of the neo- 
plasm prior to the development of necrosis. The access of organisms into the 
irradiated tissue appeared to be the single most consistent factor in the initia- 
tion of necrosis. We have never seen a purely aseptic case. In nine patients 
there was associated tumor recurrence. Neither age, sex, race, nor time fol- 
lowing radiotherapy appeared to be influencing factors. Loss of vascularity, 
whether from radiotherapy or from vessel ligation, definitely decreases the 
ability of tissue regeneration and resistance to bacterial invasion. This dimin- 
ished blood supply thus enhances the danger of osteoradionecrosis. Eleven of 
the nineteen patients received x-radiation plus gamma radiation delivered by 
radium in needles or radon seeds (Table 1). The morbidity periods extended 
from three months to three years. Fig. 4 illustrates the course of a typical 
case of osteoradionecrosis and shows both radiation caries and surgical repair 
of the mandible. Early diagnosis of osteoradionecrosis is difficult, if not im- 
possible, for radiographic osseous changes are not apparent until the begin- 


ning of sequestration. 
Management of Teeth in Irradiated Patients 


The removal of all teeth in the path of irradiation prior to the initiation 
of radiotherapy is felt to be indicated in every case where a cancerocidal 
dose of x-radiation is to be delivered through multiple portals for intraoral 
squamous-cell carcinoma. Fig. 5 illustrates a case of periapical osteolysis 
following intensive radiotherapy to the mandible from which the teeth were 
not previously removed. Since the early organized blood clot is extremely sensi- 
tive to radiation and thus prone to breakdown, an alveolectomy should be per- 
formed in order to minimize the clot size. The buceal and/or labial alveolar 
plates of bone are beveled labiolingually and/or bueccolingually (Fig. 6). All 
sharp edges are rounded and the entire process is smoothed with the bone file. 
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Fig. 4.—Progress of osteoradionecrosis of the mandible extending over a period of 


thirty months, 
with a rib graft. 


The ramus and part of the body were ultimately 
Note the radiation caries in C and D. 


excised and replaced 





<- 


DENTAL ASPECTS OF OSTEORADIONECROSIS 


Periapical infection resulting from teeth devitalized by irradiation. These changes 
occurred over the period of one year. 
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Soft-tissue flaps are tightly sutured so as to cover completely and firmly 
all exposed bone (Fig. 7). With this procedure, a minimum number of radio- 
sensitive young connective-tissue cells will be formed by the organization and 
the differentiation of the blood clot. Radiotherapy, even though protracted, 
should not be started for at least fifteen days following this surgical procedure. 


- Gingiva 


1 Alveolar 
process 


Fig. 6.—Radical alveolectomy to minimize clot size. 


When salivary glands have been heavily irradiated, even if the teeth were 
not in the path of the beam, quantitative and qualitative changes occurring in 
the saliva can ultimately result in the development of a peculiar type of caries 
first described by del Regato’® (Fig. 8). The danger lies with the difficulty 
encountered in controlling this type of caries. Its continued progress even- 
tually results in devitalization of teeth, with subsequent periapical infection 
and radiation necrosis (Fig. 4). The diminished quantity of saliva, plus its 
ropy consistency, adds to the patient’s difficulty in keeping his teeth free of 
plaque formation. In an effort to inerease the saliva flow, he will frequently 
hold hard fruit candy in his mouth. The glucose augments the production of 
lactic acid and further aggravates the already lowered pH of the saliva. This 
combination of factors in all probability results in the production of the so- 
ealled ‘‘radiation caries.’’ 

The following observations were made in a series of ten patients who had 
one or more of their major salivary glands irradiated during the course of 
radiotherapy for carcinoma: 

1. In all patients the quantity and consistency of the saliva were 
altered. A dry mouth was the universal complaint. The saliva 
that remained was of a ropy consistency. 

. The interval between irradiation and the pH studies varied from 
two days to four years. The pH was lowest immediately after ir- 
radiation. In one case, the pH returned to 8 one year after ir- 


radiation. 
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Fig. 7.—A, Epidermoid carcinoma involving alveolar ridge and maxillary sinus. B, Alveolec- 
tomy prior to radiotherapy. (Three days postsurgery.) 


Fig. 8.—Early radiation caries. Both the parotid and submaxillary glands were in the 
field of irradiation. 
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3. In five of the ten cases, the pH remained at 5. The average for the 


ten cases was pH 6. 

A certain amount of cellular alteration produced by heavy radiation is 
irreversible, and the vitality of the irradiated tissues is permanently lowered. 
It is felt that dentures should never be placed on irradiated tissues and the 
patient should be made aware of the danger of oral trauma in order to avoid 
any form of irritation, either chemical, mechanical, or thermal. It should be 
emphasized that the hard and soft tissues have sustained a permanent change, 
resulting in a lowered resistance to mechanical trauma and infectious proe- 
esses. Whether the diminished vitality is due to a decreased distribution of 
the blood supply to the area or a change in the eapillary or cell wall permea- 
bility is not known. Although the exact quantity of irradiation that is re- 
quired to produce this degree of change has never been determined, we feel 
that bone receiving 4,000 r or more to the depth has a permanently lowered 
vitality and should be treated accordingly. 


Fig. 9.—Osteoradionecrosis of the mandible. The bone was allowed to sequestrate without 
surgical intervention. 


Extraction of Irradiated Teeth 


Should extraction of teeth from heavily irradiated bone become necessary, 
their extrusion with the use of elastic bands has proved to be the technique of 
choice. This procedure has been used repeatedly with success and will be the 
subject of a later article. Although Wildermuth and Cantril" feel that teeth 
can be extracted with the ‘‘proper support and ecaution,’’ this opinion is not 
shared by others, including ourselves. 

Intraoral lead shielding is not and in some instances cannot be utilized as 
often desired, for radiation is frequently delivered through multiple portals. 
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Shielding is most easily and advantageously effected in the lip and cheek areas. 
(n one ease, lead shielding was used posterior to the uvula when the radiation 
as delivered through an intraoral cone, and the primary lesion was limited 







the uvula. 





Management 


Two methods of treatment have been advocated for osteoradionecrosis of 
he mandible. The more conservative approach allows sequestration to occur, 
vhile in the radieal approach the entire irradiated area on the involved side 
s excised and plastic repair subsequently performed. Fig. 9 illustrates a 
ase in which the conservative method is being used. Sequestration in radio- 
iecrosis is much slower than in necrosis due to trauma and infection. Al- 
though a discussion of the treatment of osteoradionecrosis is beyond the scope 
of this article, it is felt that the conservative approach is the preferable one. 
Pain frequently is entirely absent. When severe pain does persist, it can be 
controlled with either deep alcohol block injections or by severance of the 
nerve. Soft-tissue infection is eliminated with the use of antibiotics. Pre- 
mature surgical intervention endangers the life of the surrounding viable 
hone. We feel that waiting until the sequestrum ean be removed with ease 
will insure a smaller loss of hard and soft tissue, resulting in a minimum of 














disfigurement. 





Conclusions 


1. Even with the use of supervoltage and improved radiotherapy tech- 
niques, osteoradionecrosis will continue to be a problem that confronts the 
radiotherapist, surgeon, and dentist. 

2. Changes occurring in bone after irradiation appear to result from cellu- 
lar damage as well as impaired vascularity. Histologic examination of bone ob- 
tained from excised irradiated mandibles demonstrated some loss of vascu- 
larity. The predominant change noted was the presence of a diffuse fibrosis. 

3. The access of organisms into heavily irradiated tissue appears to be the 
primary influencing factor in the production of osteoradionecrosis of the man- 
dible. Other influencing factors are (a) loss of vascularity from either sur- 
gery or radiotherapy and (b) recurrent neoplasm. 

4. Where radiation is used in the treatment of oral cancer, all teeth in the 
path of the rays should be extracted and an alveolectomy performed prior to 
the initiation of therapy. This applies only when a cancerocidal dose of ir- 












radiation is contemplated. 
5. The conservative method of treating osteoradionecrosis is preferable 
to the radical method, even though the period of morbidity is increased. 
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MACROCHEILIA 
IRWIN LIGHTERMAN, D.D.S., New York, N. Y. 


ACROCHEILIA may be defined as an enlargement or hypertrophy of the 

lip. Prinz and Greenbaum! divide the condition into acute and chronic 
forms. We distinguish under acute macrocheilia those types caused by trauma, 
acute infection, angioneurotie edema, and insect bite. Chronic macrocheilia 
may be congenital—either hereditary or due to lymphangioma, lymphangiectasis, 
or hemangioma. The acquired type may be caused by lymphangioma, lym- 
phangiectasis, hemangioma, lymphangitis, keloid, lip-sucking habit, or systemic 
diseases.2, Among the latter, myxedema, eretinism, acromegaly, syphilis, tuber- 
culosis, and leprosy may be ineluded. Other causes are chronic streptococcal 
infeetion® and filariasis. It also may be associated with facial palsy.*® 


Acute Macrocheilia.—Acute macrocheilia is usually self-limiting or re- 
versible. A relationship has been reported between gradual lip enlargement 


and reeurrent angioneurotie edema.* 


Chronic Macrocheilia.—Congenital lip enlargement is prevalent in the 
Negro race as an inherited racial characteristic. Lymphangiomas, hemangi- 
omas and lymphangiectasis may be observed at birth or any time thereafter, 
so that they have been included in both the congenital and the acquired 
classifications. The lip-sucking habit has a stimulating effect on the labial 
glands, causing gradual hyperplasia. Facial palsy was reported in thirteen 
out of sixty-seven eases of macrocheilia by New and Kirch.* The Melkersson- 
Rosenthal syndrome’ is facial nerve paresis, granulomatous cheilitis, swelling 
of the face, and maecrocheilia occurring simultaneously. It is possible that 
the thirteen eases deseribed by New and Kirch represent this clinical entity. 

The nonneoplastie forms of macrocheilia require control of the underlying 
etiologie factor before definitive treatment can be instituted. Removal of the 
cause is frequently the only treatment required. Surgery may be performed 
where necessary for cosmetic reasons. 

A biopsy and histopathologic confirmation must precede a diagnosis of 
neoplasia. Treatment of the neoplastic forms of macrocheilia is a matter of 
controversy. Radiation therapy with radium or roentgen rays has been advo- 
eated by some. Others favor carbon dioxide snow or injection of sclerosing 
solutions. New and Kirech* and Hunt’ have used injections of boiling water. 
Surgery, either by itself or in combination with one of the above methods, has 
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been proposed by others. It is our belief that each method has merit and thai 
the mode of therapy is best dictated by the past experience of the therapist. 
Two cases are presented in which surgery was used exclusively. 


Case Reports 
Case 1—A well-developed 21-year-old Negro man was referred for treatment of 
macrocheilia. He was disturbed by his appearance, which had made him the recipient of 


many unkind remarks. 


Fig. 2. 


Fig. 1—Case 1. Patient at first examination. Note flabby condition of both lips. 

Fig. 2.—Case 1. Retractors have been introduced into the mouth to demonstrate inverted 
“Cupid’s bow.” 

The personal and family histories were essentially negative. A Kahn test was re- 
ported negative. 

Intraoral examination revealed several hypoplastic and carious teeth with moderate 
- calculus deposits. The tissues of both lips were flabby and edematous. Pendulous tissue 
hung from both sides of the midline of the upper lip, forming an accentuated inverted 
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jid’s bow (Figs. 1 and 2), The surface tissues were somewhat red, but not inflamed. 
e areas were pigmented. The patient stated that the condition had been present for 
e than a year and, in his opinion, may have originated from a lip-sucking habit. 
vever, the lips apparently continued to increase in size after the habit had been dis- 


tinued. 
The history suggested neoplasia, and a tentative diagnosis of acquired lymphangioma 
made. The patient desired correction of the deformity for its cosmetic effect. A 
stage cheiloplasty was scheduled. 


Fig. 3. 


Fig. 4. 
Line of incision and closure on upper lip. 


Fig. 3.—Case 1. 
Completion of lower cheiloplasty. 


Fig. 4.—Case 1. 
Following preparation for surgery, a bilateral infraorbital nerve block was adminis- 
tered, using procaine 2 per cent with epinephrine 1:50,000. This anesthetized the entire 
ipper lip. The mucosa was infiltrated to insure anesthesia and induce hemostasis. An 
cision was made along the mucosal-vermilion junction, extending the full length of the 
The mucosa and the vermilion and skin were elevated as two flaps by blunt and 


p. 
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Sharp dissection, revealing large masses of jellylike tissue. This was removed in its en- 
tirety down to the orbicularis oris muscle. Bleeding vessels were ligated with 000 
chromic sutures. The excess mucosa and vermilion border were excised. Two “V” ex- 
cisions were made opposite the lateral incisor teeth. The flaps were approximated with 
0000 silk sutures (Fig. 3). 

Postoperative cold applications, antibiotics, opiates, and supportive therapy were 
ordered. On the first postoperative day there was moderate edema, which gradually sub- 
sided during the following four days. The sutures were removed on the seventh day. 

The jellylike character of the tissues led us to believe that we were dealing with a 
true lymphangioma. The pathologist’s report was as follows: 

Gross: This specimen consists of eight fragments of tissue. All are ir- 
regular in outline and of white-brown color. The largest fragment measures 
2 by 2 em. and is triangular in shape. All of the fragments are firm to palpa- 
tion. The largest fragment contains a large amount of blood clot. Representa- 
tive portions of each fragment are embedded. 

Microscopic: All portions of the tissue are similar, except for a small seg- 
ment of normal skin. In the subcutaneous tissues there are collections of normal 
skeletal muscle and increased numbers of mucous glands. The mucous glands 
have both mononuclear and polymorphonuclear leukocytes in the interstitial 
fibrous stroma. Some of the dilated ducts are surrounded by prominent numbers 
of lymphocytes. No lymphangioma tissue is noted. 


Diagnosis: Hyperplasia of labial glands with interstitial inflammation. 





Fig. 5.—Case 1. Appearance of patient twenty-seven days following lower cheiloplasty. His 
mental outlook had improved considerably. 


Healing of the upper lip proceeded uneventfully, and a similar surgical procedure 
was performed on the lower lip two weeks later, Bilateral inferior alveolar nerve blocks 
were administered, using procaine 2 per cent with epinephrine 1:50,000. These anesthe- 
tized the mental nerves which supply sensation to the lower lip. The mucosa of the lip 
was further infiltrated to insure adequate anesthesia and produce hemostasis. 

The surgical technique employed on the upper lip was again followed. Unlike the 
tissues excised in the previous operation, these tissues appeared relatively normal. 

Postoperative cold applications, antibiotics, opiates, and supportive therapy were 
ordered. There was marked edema on the first postoperative day. In addition, the patient 
was incapable of controlling a marked sialorrhea, and drooling was considerable. All 
previous medication was continued. 
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The cold applications and antibiotic therapy were discontinued on the second post- 
perative day. Healing was progressing satisfactorily. The sutures were removed on the 
urth and fifth postoperative days. By the fifth day, the edema was no longer evident 
d the drooling was controlled. The patient was allowed to return to work on the ninth 


iy. 


Fig. 6. 





Fig. 7. 


Fig. 6.—Case 2. Patient at first examination. Note scaly condition of lower lip. 
9 


Fig. 7.—Case Side view of patient. 


The excised tissues were submitted for pathologic examination. The report was as 
follows: 

Gross: This specimen consists of ten fragments of irregular gray-white 
tissue. The largest fragment measures 2 by 1.2 by 0.5 em. Two of the frag- 
ments have a granular fibromuscular appearance. 

Microscopic: The slide contains fragments of mucous glands, skeletal 
muscle, and mucous membrane. The mucous membrane, adjacent fibrous tissue, 
and skeletal muscle are not remarkable. The mucous glands have some poly- 
morphonuclear leukocyte infiltration of the periglandular stroma. 


Diagnosis: Mucus type salivary glands with acute inflammation. 
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Fig. 8.—Line of incision and closure. (Compare with Fig. 4.) 


Fig. 9. 


Fig. 10. 


Fig. 9.—Case 2. Appearance of patient following lower cheiloplasty. 
Fig. 10.—Case 2. Side view of patient. 
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When the patient was seen on the twenty-seventh postoperative day, healing was 
aplete. His appearance had improved considerably (Fig. 5) so that he no longer felt 
jected. A personal communication six months later stated that there was no change 
the postoperative condition. 


Case 2.—A 26-year-old Negro man was greatly concerned about the condition and 
earance of his lips. They were chronically dry and scaly from constant exposure to 
elements. His principal occupation was machine operator, but he was a part-time 
ger and night-club entertainer. 

The personal and family histories were essentially negative. A Kahn test was re- 

rted negative, 

According to the patient, both lips had always been very large. Eighteen months 

ior to examination, the lower lip was injured during a baseball game. It became swollen 

d remained enlarged during the ensuing six months. A physician was consulted and 

ibsequently three unsuccessful operations were performed to excise a “tumor.” In later 
surgery, a mucocele was excised; healing was uneventful, and the lip was once again its 
original size. 

A clinical diagnosis of congenital hereditary macrocheilia was made. The patient 
desired relief from the dry, scaly condition and correction of the deformity for its cos- 
metie effect (Figs. 6 and 7). A two-stage cheiloplasty was scheduled. 

The procedure used on the lower lip was essentially identical to that employed in 
Case 1, On the first postoperative day there was marked edema of the lip, with only 
slight discomfort. The patient neglected to use intermittent cold applications as directed. 
The swelling gradually receded during the first postoperative week and the sutures were 
removed on the tenth day. 

The pathologist’s report on the excised tissue was as follows: 


Description: Specimen consists of an irregularly shaped mass, measuring 
about 1.5 em. in diameter. The surface appears grossly irregular and grayish 
pink in color. The remaining portion of tissue is pinkish gray and considerably 
softer, with some yellow flecks scattered throughout the specimen. A second 
specimen consists of a more flattened piece of tissue measuring about 1.5 by 1 
em. Its surface is also smoother than the first specimen, but still presents some 
nodularity. On cut section, it presents a somewhat lobulated whorled appear- 
ance, the lobules being somewhat succulent and pinkish gray in color. 

Diagnosis: Hyperplastic mucosal glands with chronic inflammation and 


dilatation of ducts. 


The upper lip appeared enlarged in comparison to the now normal lower lip (Figs. 
9 and 10). The patient requested that a similar procedure be performed in this instance, 
but cireumstances prevented his return for four months, 

On re-examination, it was apparent that the upper lip had undergone an autogenous 
change to normal proportions and was no longer subject to dryness. A fine scar was the 
only evidence of the cheiloplasty performed on the lower lip. Surgery on the upper lip 
was deemed unnecessary and the patient was discharged. 


Comment 


The cheiloplasty for macrocheilia described in this article is analogous 
to the alveolectomy in many respects. An incision is made and two flaps are 
elevated to expose the underlying tissues. In alveolectomy the excess bone 
is excised, whereas in a cheiloplasty it is the excess soft tissue which is re- 
moved, As there is much less submucosal tissue remaining at the completion 
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of the procedure, the extent of the flaps is found to be in excess. The flaps 
are trimmed until they approximate accurately and then are coapted with 
interrupted nonabsorbing sutures. 

A complete history is necessary to determine etiology. Until the cause 
is eliminated, there will be recurrence of the condition. Where neoplasia ex- 
ists, it is well to be reminded that surgery is merely one of several recognized 
modes of treatment. 

Summary 


Macrocheilia is reviewed and two ease reports are presented. 
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INTRAORAL ENUCLEATION OF MANDIBULAR CYST WITH 
IMPLANTATION OF GELFOAM AND PRIMARY CLOSURE 


Marvin E. Pizer, D.D.S., M.S.,* ALEXANDRIA, VA. 


HE following case is presented to illustrate the successful results obtainable 

with intraoral surgery in the removal of large odontogenic cysts. In this 
instance it is interesting to note how the mandibular canal and its contents 
were almost completely devoid of involvement by the cystic expansion. 


Case Report 


The patient, an 18-year-old Negro private in the United States Army, was seen for rou- 
tine exodontia during the latter part of March, 1955, at a Fort Knox, Kentucky, dental clinic. 
He informed the dental officer that his civilian dentist had discovered a cyst in his left jaw 
two months previously ‘during a routine radiographic examination, but had done nothing 
about it. 

Local examination revealed no clinical evidence of facial asymmetry. There was no 
expansion of the cortical bone in the involved left mandible. The mandibular left second 
molar did not respond vital to pulp tests. The patient was completely asymptomatic, with 
no lip paresthesia. The remainder of the oral mucosa looked healthy. 

Radiographic examination of the left mandible revealed a large monolocular cyst in 
the body near the angle. It measured approximately 4 by 2.5 em. in size and extended to 
the angle at its posterior margin. The cyst was sharply marginated. The mandibular left 
second molar appeared partially involved by the cystic process, with a possibility of some 
root resorption. The buccal cortex did not appear expanded (Figs. 1 and 2). 

General physical examination revealed no other pathologic findings. 

Laboratory examinations, which included serology, urinalysis, complete blood and 
differential count, and bleeding and coagulation time, were all within normal limits. 

The operation was performed under endotracheal Pentothal sodium anesthesia on April 
1, 1955, following adequate premedication. The incision was begun just distal to the retro- 
molar triangle; it was carried along the crest of the ridge and along the neck of the mandib- 
ular left second molar, and was brought down vertically into the mucobuccal fold in the 
region of the mental foramen. The second molar was extracted. The mucoperiosteum was 
reflected, exposing the buccal cortex of the mandible. With the use of mallet and chisels, 
the bueeal cortex adjacent to the unerupted third molar was removed, permitting extraction 
of this tooth from its bony erypt. More buccal cortex was next removed with bone chisels 
and rongeurs. The lining of the cyst was exposed and the cyst was enucleated from the 
bony encasement with the aid of curettes. The mass measured 3 inches in length and in- 
volved almost the entire width of the mandible. The lesion extended inferiorly almost to 
the inferior border, but did not perforate the buceal, lingual, or inferior mandibular cortex. 
The lingual cortex appeared to be free from any absorption from the cyst expansion. At the 
base of the bone eavity, at its most anterior aspect, the mandibular nerve, artery, and vein 
were visualized. The bone cavity was cauterized with phenol, which was neutralized with 
alcohol. Special efforts were made to avoid cauterizing the contents of the mandibular 


*Formerly Oral Surgeon, U. S. Army Hospital, Fort Knox, Kentucky. 
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canal. The entire bone defect was next irrigated with warm saline. A strip of Gelfoan 
was placed in the cavity. The mucoperiosteal flap was replaced and the wound was close: 
with 000 silk interrupted sutures. The patient left the operating room in good condition. 


Fig. 1.—March 23, 1955. Left lateral jaw film reveals monolocular cyst. 


Fig. 2.—March 23, 1955. Posteroanterior film of left mandible. 


The postoperative orders included intramuscular penicillin, 600,000 units twice a day, 
and streptomycin, 0.5 gram also twice daily. The gauze pack was to remain over the 
oral wound for six hours. Ice packs to the left mandible were ordered. The patient was 
to have fluids by mouth on the day of surgery and diet as tolerated on the ensuing days. 
Demerol, 75 mg. every four hours by hypodermic, for pain and multivitamin tablets, three 
per day, were also prescribed. 

Gross pathologic examination of the specimen revealed that it was 2.5 by 2 by 2 em. 
in size, with soft and thin walls. The walls of the cyst consisted of reddish brown tissue. 
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. outer surface was smooth, while the inner surface was granulomatous and softly papillom- 
us. Microscopic examination by Captain Harry 8. Gallagher (MC), pathologist, revealed 


s to be a follicular cyst. 


Fig. 3.—April 13, 1955. Left lateral jaw film shows early postoperative view. 


Fig. 4.—April 13, 1955. Posteroanterior film reveals the outline of the cystic cavity. 


On April 2, 1955, extensive facial edema on the left side was noted. The intraoral 


wound looked satisfactory; there was no evidence of a submaxillary adenitis. The patient 
The extensive facial edema continued. Intraorally, 


voided and was taking fluids by mouth. 
the wound appeared to be healing as expected. There were no other complications. On the 
fifth day the facial edema was subsiding rapidly, and on the eleventh day the wound ap- 
peared definitely healed by primary closure. 

Postoperative radiographs were ordered; the clinica] result appeared very satisfactory 


Figs. 3 and 4). 
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On April 18, 1955, the patient was discharged from the hospital. The operative site 
had closed by primary intention. There was no resultant paresthesia of the lip. The 


patient was completely asymptomatic. 

He soon was transferred to another post. On Nov. 28, 1955, a dental officer examined 
him at Fort Belvoir, Virginia. His report read, in part: “The area has closed completely; 
there is no fluctuant area or redundant tissue over the operated site. The patient has had 
no touble or discomfort whatsoever.’’ Radiographs taken on Nov. 22, 1955, revealed filling 


in of the bone defect (Fig. 5). 


Fig. 5.—Nov. 22, 1955. Left lateral jaw film shows filling-in of the bone defect. 


Conclusions 


The accurate diagnosis for this type of cyst was puzzling. The most eredi- 
ble possibility is that this was a follicular cyst, since the third molar was dis- 
placed and destruction of the bone was extensive in this region. 

When treating this type of cyst, I always pulp test the teeth projecting into 
or located adjacent to the cyst. If they are nonvital, I prefer to extract them, 
rather than leave behind a source of potential infection. 

The mandibular nerve and vessels remained intact in spite of the size of 
the eyst. Since the patient had no preoperative or postoperative paresthesia, 
it was obvious that the cyst only displaced the canal with its contents without 
destroying the latter. 

The possibility of a pathologie fracture during surgery was taken into con- 
sideration. After visualizing the thickness of the buccal and lingual cortical 
bone remaining after enucleation of the cyst, I felt that a fracture would be 
unlikely if reasonable care were exercised. 

In my opinion, enucleation with primary closure is the treatment of choice 
with cysts that are not infected. Gelfoam is used to obliterate the space, and 
antibiotie therapy is given to prevent infection. 

Cysts should be removed early to prevent harmful effects from expansion. 
Follicular cysts are considered by some authorities to be potential ameloblas- 
tomas, as there is strong evidence that most follicular cysts are formed by the 
enamel organ. These cysts may recur if they are not completely enucleated. 
I prefer to cauterize the bone erypt chemically following enucleation of the 

. ¢yst sac, to make more certain that all of it has been completely removed. 
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GRANULAR-CELL MYOBLASTOMA OF THE NEWBORN 
Report of a Case 


Rospert A. ATreRBuRY, B.S., D.D.S., F.LA.A.,* AND 
SUNDER J. VAZIRANI, D.D.S.,** Cuicaao, ILL. 


HE granular-cell myoblastoma is a rare, benign tumor of striated muscle. 
it exact pathogenesis of this condition has not been clarified. The mass 
is sometimes termed congenital epulis of the newborn, when present in the 
gingiva at birth. This tumor occurs most frequently in the tongue of the 
adult in the third to the fifth decade,’ but has never been previously recorded 
in the tongue of a newborn child. A partial review of the literature showed 
only sixteen eases in the newborn,?* all of which occurred in the oral cavity. 
Twelve involved the maxilla, while the other four occurred in the mandible. 
The following is the report of a granular-cell myoblastoma in a newborn 


which was diagnosed by excision biopsy and treated successfully by surgical 
enucleation. 


Case Report 


History.—The patient was a 14-month-old boy who was admitted to the oral surgery 
service of Research and Educational Hospitals for diagnosis and treatment of a congenital 
tumor mass on the tongue. 

He was one of twins, both of whom were delivered without difficulty after an un- 
eventful full-term pregnancy. His weight at birth was 6 pounds 15 ounces, and his im- 
mediate neonatal course was unremarkable. At birth the congenital anomaly of incom- 
plete cleft lip was diagnosed. However, four days after delivery, when the siblings were 
taken home, the mother noted that the patient had a small growth on his tongue. A 
checkup by a physician when the patient was 12 days old revealed a soft-tissue mass in 
the middle of the anterior third of the tongue. This was diagnosed clinically as fibroma, 
and the physician was not concerned about it. The mother stated that the child’s develop- 
ment had been normal except for the tongue lesion, which had gradually increased to its 
present size. The child’s appetite had been good, and he had gained normal weight. 

He had had no fever, sore throat, or other evidence of infectious disease, no bleed- 
ing tendency or purpura, and no gastrointestinal difficulty. His twin sister was doing well. 
He had one older sibling, who was also in good health. The family history was non- 
contributory. 


Physical Examination.—Examination on admission revealed a plump, well-developed, 
well-nourished white boy of 14 months, with an incomplete cleft of the left lip. There was 


From the Division of Oral Surgery, University of Illinois Research and Educational 
Hospitals, Chicago, Illinois. 
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a tightness of the frenulum of the tongue with a single polypoid growth on the anterior surface 
of the tongue (Fig. 1). It measured approximately 2 cm. by 1.5 cm. The mass was peduncuv- 
lated; the color of the mucosa was pink and healthy, with no evidence of ulceration or inflam- 
mation. On palpation, the mass was firm, nontender, and slightly vascular. The mother 
stated that it did interfere with feeding. The remainder of the physical examination was 
within normal limits. 

Clinical diagnosis was fibroma. 


Laboratory Data.—Laboratory examinations, including blood count and urinalysis, 
were within normal limits. 


Fig. 1.—Clinicai view of the lesion which presented as a large pedunculated tumor on the 
surface of the tongue. 


Hospital Course.—The patient was admitted to the pediatric ward for surgical ex- 
cision of the tongue mass on July 6, 1953. Under orotracheal anesthesia, the face was 
carefully prepared and draped in the usual manner. A safety suture was passed through 
the tongue, which was then retracted from the mouth. The lesion was outlined with 
methylene blue. An elliptical incision was made. The tumor was then excised with ade- 
quate surrounding and deep tissues at the base of the lesion. Hemostasis was obtained 
with 0000 chromic catgut. The wound was closed with interrupted ligatures of 0000 chromic 
catgut, using a swedged needle, and the patient was returned to the ward in good condition. 


Pathologic Examination.— 

Gross: The specimen was received in formalin and consisted of a single nodule, 1.2 
em. in length and 8 mm. in diameter. The surface was smooth and white. The cut surface 
was homogenous and white. 

Microscopic: The section revealed a mildly thickened layer of stratified squamous 
epithelium. Beneath this, there was a poorly circumscribed tumor mass containing a few bits 
of striated muscle and surrounded by normal-appearing striated muscle of the tongue. The 
mass was composed of rather large cells with a well-demarcated granular eosinophilic cyto- 
plasm and large oval or vesicular basophilic nuclei. The cells were arranged in whorls and 
. interlacing bundles. Fat stains showed the tumor cells to contain some fat (Figs. 2 and 3). 


Diagnosis: Granular-cell myoblastoma of the tongue. 





GRANULAR-CELL MYOBLASTOMA OF NEWBORN 





Fig. 2.—Photomicrograph of a section through the tumor mass. Note the fragments of 


; t 
muscle and the granular cytoplasm of the tumor cells. (Magnification, X150; reduced %.) 
Fig. 3.—Higher magnification of area shown in Fig. 2. Observe the cross striations of 
the muscle fibers and the concentric masses of —— cells with granular cytoplasm and oval 
or vesicular nuclei. (Magnification, x500; reduced %.) 
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Follow-up.—The patient has been followed periodically in the outpatient clinic for 
three years. There has been no recurrence of the lesion during this period. 


Comment 


A case of granular-cell myoblastoma of the tongue in a newborn infant 
is presented. Clinical findings are not diagnostic. A biopsy is necessary and 
histologic studies are essential in arriving at a final diagnosis. 
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DELAYED MANAGEMENT OF PARAPHARYNGEAL 
SPACE ABSCESS 


Report of a Case 


[Larry J. Frecp, D.D.S.,* anp ALFRED A. ACKERMAN, A.B., B.Sc., D.D.S.,** 
NEWARK, N. J. 


HE ease of S. K., a 29-year-old woman, is reported to illustrate the tempta- 

tion and general tendency to rely upon antibiotics alone in the therapy of 
oral pathologie conditions, instead of combining surgery with antibiotic therapy. 

When the patient was examined, she was unable to open her mouth and 
had suffered great pain. She had taken minimal nourishment, principally 
liquids. Nine days previously, when the patient visited her dentist, a dental 
bur had slipped and entered the roof of the soft palate in region of the uvula 
while an upper right third molar was being excavated. She was sent to a 
physician, who injected 400,000 units of penicillin in the gluteal muscle and 
advised saline solutions as a wash every few hours. She returned to the physi- 
cian after seventy-two hours, complaining of pain and inability to open her 
mouth. Penicillin was injected again and continued for two successive days 
without abatement of symptoms. An otolaryngologist was consulted, but no 
change in therapeutic management was advised. The muscular tissue rigidity 
had become more severe. The patient related that she had taken the prescribed 
sedation. 

Examination on Sept. 5, 1951, showed the jaw closed so that the small finger 
could not be passed between the incisor teeth without causing great pain and 
distress. The finger ultimately palpated an elevated mucosal area in the right 
uvula and parapharyngeal region; the area was extremely reactive and sensitive 
to pressure. A lateral roentgen plate showed an upper third molar somewhat 
above the level of the second molar. The mandibular third molar revealed a 
pericoronal radioluceney distal to the crown, suggestive of incomplete eruption. 
The mandibular first molar revealed bone resorption mesial and distal to, and in 
the bifureation of, the roots (Fig. 1). 


General Physical Findings.—The patient had lost 8 pounds following the 
initial incident. There was some pain upon swallowing, although lack of 
speech impairment indicated that there was no extensive involvement of the 

*Consulting Oral Surgeon, Newark Beth Israel Hospital. 

**Chief, Oral Surgery Department, Newark Beth Israel Hospital. 
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Fig. 1.—X-ray view of right mandible. Pericoronal and periodontal areas are noted about 
first, second, and third mandibular molars. 


Fig. 2.—Postoperative view reveals intimate relationship of abnormal distal third molar root 
to inferior alveolar canal. 
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ypopharynx and larynx. Following the pathway of lymphatic drainage, the 
‘jet submandibular lymph nodes and adjacent submandibular gland evidenced 
finite enlargement and tenderness. 
The pulse rate was 100; oral temperature was 100.4° F. The urine was 
sative for sugar, albumin, and acetone. 
Treatment and Course.—On the basis of a probable parapharyngeal abscess, 
‘vous oxide-oxygen anesthesia was induced. The mandible was depressed 
owly over a period of three minutes with a ratchet type of gag. The elevated 
ucosal area was soon visualized and the superficial layers were divided, pre- 
iminary to spreading of the tissues with a hemostat. A large quantity of pus 
was evacuated with suction, after which a knotted rubber drain was inserted. 
An ineompletely erupted lower third molar was observed, with a definite in- 
dependent suppurative focal point beneath its operculum. The tooth had been 
filled and was diverted to the buccal aspect. The electrocautery was quickly 
passed about the crown as a preliminary step, with future removal in mind. 
The upper third molar was found to be in supra- and buccoversion, with 
evidence of an ulcer in the adjacent tissues of the cheek. Since there is a 
strong feeling that trismus will not fully abate for one month to six weeks, this 
malposed tooth was removed. Penicillin was continued for another three days, 
and on September 8 the drain was permanently removed. There was complete 
relief of pain and subsidence of external swelling. It was deemed advisable 
not to force mandibular movement, but rather to await a gradual relaxation 
of the museular rigidity. The abnormal mandibular third molar was removed 
on Oet. 19, 1951, under Pentothal sodium anesthesia. A large follicular sac 
was enucleated. The removal of the distally curved apex was a difficult 
problem, care being taken to avoid depression into the mandibular canal or 
through the lingual plate of the mandible (Fig. 2). 


Conclusion.—In spite of antibiotic treatment, surgical evacuation of pus 
from the parapharyngeal space was found to be a necessity. Delay apparently 
was the factor in causing the especially severe muscular trismus. 
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ACUTE INFECTION ASSOCIATED WITH DEEPLY EMBEDDED 
IMPACTED PREMOLAR 


Report of a Case 


Harry J. Fretp, D.D.S.,* ANp ALFRED A. ACKERMAN, A.B., B.Sc., D.D.S.,** 
NewakkK, N. J. 


HE case of patient G. A., a 28-year-old man, is presented to illustrate an 
acute exacerbation of an infection surrounding a completely embedded 
tooth. 

On June 27, 1951, the patient complained of pain and slight swelling of the 
buceal mucosa, 2 em. inferior to the edentulous ridge in the second premolar 
and first molar region of the mandible. 

Several years previously, he had been advised not to undergo surgery for 
the removal of a deeply impacted premolar tooth because of the hazards at- 
tendant to any attempted surgical removal, considering its deep position and 
anatomic relations. The patient had been in painful distress for several days, 
apparently suffering from a true pericoronal infection about the crown of an 
impacted mandibular premolar. He had consulted his dentist, who advised 
removal. 

Extraoral plates showed a well-developed, full-length second premolar 
directly in the body of the left side of the mandible (Fig. 1). The tooth was 
very close to the apex of the first premolar and to the mental branch of the 
inferior alveolar nerve emerging from the mental foramen. It presented a 
curved apex depressing the inferior border of the mandible, at which point a 
bulge was recognizable upon palpation. Various hazards, such as paresthesia 
and mandibular fracture, were considered but the patient was informed that 
he could be relieved, very readily, by an intraosseous opening made distal to 
the crown for the purpose of draining the abscess cavity. This would give him 
relief and permit an unemotional and unhurried evaluation of the surgical 
risks of tooth removal. The decision for immediate removal of the impaction 
on the following day was made. Before leaving the office, the patient was 
given 300,000 units of penicillin in the gluteus maximus muscle and codeine 
for sedation. 


Treatment and Course.—On June 28, 1951, 5 ¢.c. of 2 per cent procaine 
with epinephrine was deposited at the mandibular foramen, the mental 
foramen, and various intermediate points for infiltration of the mucosa; 4 ¢.c. 

*Consulting Oral Surgeon, Newark Beth Israel Hospital. 

**Chief, Oral Surgery Department, Newark Beth Israel Hospital. 
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Fig. 1—Unerupted premolar, showing crown close to mental foramen and apex penetrating 
beyond inferior border of mandible. 


9 


Surgical avoidance of mental foramen may be noted on immediate postoperative view. 
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of 5 per cent pentobarbital sodium was given intravenously and the incision 
was started after five minutes. A perpendicular incision was made anteriorly, 
between the lateral incisor and the cuspid. This was joined, superiorly, to a 
horizontal incision well above the crown of the impacted premolar and extend- 
ing distally into the edentulous first molar area. The flap was reflected well 
down toward the inferior border of the mandible, with careful dissection for 
deliberate exposure of the mental nerve as it emerged from the foramen. The 
dissection was done with spreading motions by means of a small pair of 
scissors. With the nerve effectively brought into full view, it was assiduously 
avoided. A stream of pus was evacuated through an opening in the cortical 
bone by the use of gauze and suction. The crown was then uncovered to 
facilitate its removal after severance from the root. The sectioning was ac- 
complished by means of a drill applied at the cementoenamel junction, fol- 
lowed by a few taps of an engine-driven chisel. With a thin exolever, the 
erown and the follicular sae were easily enucleated. Further exposure of the 
root was attained with round surgical burrs applied around the periphery and, 
with an elevator, three-fourths of the root was delivered. The remaining apex 
could be teased loose with a thin displacing instrument and removed by suction 
tip. After débridement and rounding of the bone walls, several sulfa cones 
were inserted into the area and the wound was closed by sutures. An absorb- 
able hemostatic sponge, soaked in 100,000 units of erytsalline penicillin, was 
placed into the cavity before tissue suturing. Parenteral penicillin therapy 
was continued for two additional days. The sutures were removed on the 
sixth day. 
Comments 


The reluctance of the oral surgeon previously consulted to recommend 
removal is certainly understandable in view of the surgical risks and absence 
of symptoms at the time he was consulted. The mental nerve, when exposed to 
view, can be under surveillance by the operator and thus avoided during the 
surgical procedure. If not exposed, it may quite readily be injured during the 
operative procedure. The advisability of an external incision to facilitate the 
operation should be seriously considered in patients in whom a_ postoperative 


sear is acceptable. 
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Periodontia 


HISTOPATHOLOGY OF THE HUMAN MANDIBULAR ARTERY AND 
ARTERIOLES IN PERIODONTAL DISEASE 


GIULIANO QUINTARELLI, M.D., D.D.S.,* Boston, Mass. 


HIS investigation undertakes to examine the mandibular artery and ar- 

terioles in order to observe the interdependent relationship between these 
vessels and the periodontium. Thirty-eight subjects were examined. Their 
age at death ranged from 20 to 50 years; their sex was not taken into account. 
Of these thirty-eight persons, seven, who died between the ages of 20 and 
The ages of the remaining thirty- 
one persons ranged from 30 to 50 years. In general, death was due to acci- 
dents, tumors, and pneumonia. In every ease the clinical history was ascer- 
In addition, the aorta, intercostal arteries, and renal arteries were 


30, showed precocious periodontal lesions. 


tained. 
checked for any sign of arteriosclerosis. 


Methods 


The mouth of each subject was examined, and the mandible was exam- 
ined by one of two techniques. In some subjects the whole mandible was dis- 
jointed, all the soft tissues of the face first being cut. When the vascular- 
nervous band was exposed, the condyles were then disjointed. In eases where 
it was impossible to remove the entire mandible, a Gigli saw was used to sepa- 
rate the interior surface of the cheek and the floor of the mouth. In this way 
it was possible to remove segments of bone 3 to 4 em. in length. Every piece 
was fixed in 10 per cent salt-formol solution or in Bouin’s or Susa’s fixing 
fluid. 

The external face of the mandible was subsequently broken with very 
small sealpels. Care was taken that the vaseular-nervous band was not 
lacerated in removing the external osseous surface. It is impossible to dis- 
tinguish the mandibular nerve from the mandibular artery, as both are tightly 
enclosed by a connective tissue (fascia) which adheres to the spongiosa surface 
of the bone. 

The macroseopie sections were once more placed in fixing fluid so that 
the structures were direetly exposed to it. After two or three days the entire 
vascular-nervous band was separated. Separation of the nerve from the 
artery is almost impossible for the reason noted above; they adhere too closely 


From the Department of Pathological Anatomy, University of Bologna, Italy. 
*Present address: Tufts University School of Dental Medicine, Boston, Massachusetts. 
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to each other. The specimens were then placed under the stereoscopic miecro- 
seope and the vascular-nervous band was cut away from the mandible. 
Minute arterioles connecting the artery with the periodontium were also dis- 
sected. Histologic sections containing both nerve and artery were stained as 
follows: hematoxylin and eosin Weigert for the elastic fibers, Masson's 
trichrome for the connective tissue, and Papp for the reticulum. The sections 
of artery were examined first, then the arterioles. 


Observations 


Histologic Characteristics.—Arteries are divided into four classes accord- 
ing to their size and structural characteristics. To the first group (pre- 
capillaries) belong arteries which connect capillaries with arterioles and have 
no more than two or three strata of muscular fibers in the media. To the 
second class belong arteries of small caliber. Within their structure three 
coats—intima, media, and adventitia—may be distinguished. The third group 
embraces arteries of middle caliber (for example, subclavian, femoral), while 
to the fourth group belong the big arteries (for example, the aorta). From the 
first class to the fourth, there is a gradual increase in the constituent struc- 
tures—an increase which is, of course, consonant with the physiologic de- 
mands made upon the arteries. The size and structural characteristics of the 
inferior alveolar artery place it within the second class, with intima, media, 
and adventitia readily distinguishable. 

Histologic Findings.—The histologic reports were first divided into two 
classes, according to the seriousness of the periodontal disease and without 
regard to the patient’s age at death. To Group I belong those with marked 
periodontal lesions. To Group II belong those with very serious periodontal 
lesions. Subjects in the two groups were compared for damage to the man- 
dibular artery. Subsequently, cases in both groups were re-examined for 
damage to the efferent arterioles. 

Group I: To this group belong eleven persons whose gingivae show deep 
pathologie pockets, exposing the cervix of the teeth. I cannot comment upon 
the color of the gingiva because twenty-four hours after death the gingiva 
assumes a milky, gray-white color which gives no clue to the color of the living 
tissue. The slides examined show histologic modifications of the intima and 
media. Thickness of the intima has increased around the whole circumference 
of the vessel. At some points the intima is detached from the media, es- 
pecially at the level of the internal elastic membrane. At several points where 
we observe hyperplasia of the intima there appears to be a corresponding 
diminution in the thickness of the media (Fig. 1). With higher magnification 
we can observe, deep in the intima, small lacunae which vary in form and 
size, as well as several histiocytes and fibroblasts embedded in a fibrillar net 
disoriented by edema. Not only is the size of the media diminished, but there 
is also a great decrease in the number of muscular cells. Using the appropriate 
‘stains for the elastic, one can see that the internal elastic membrane is frag- 
mented and spread over the wall of the blood vessel (Figs. 2 and 3). In 





Fig. 1.—Mandibular artery showing marked hyperplastic intimal thickening. (Hema- 
toxylin and eosin stain.) 

Fig. 2.—Section of the same artery. Disappearance of the elastic fibers in the media 
ind a disorganized net of elastic structure in the intimal thickening. (Weigert resorcin- 
fuchsin stain.) 

Fig. 3.—Artery which shows newly formed elastic fibers in the thickness of the media. 
(Weigert resorcin-fuchsin stain.) 
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other cases of the same group the edge of the intima is extremely irregular. 
It varies greatly in thickness, and along the hyperplastic net several small 
spots, devoid of visible tissue, are signs of fat deposits (Figs. 4 and 5). 


wy 


or, Ce 
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Fig. 5. 

Fig. 4.—Asymmetric thickness of the intima which appears disorganized; in several 
places the elastic structure is discontinuous, irregular, and distorted. The thickness of the 
media is reduced. (Weigert resorcin-fuchsin stain.) 

Fig. 5.—Higher magnification of the previous artery which shows the formation of 
new internal elastic membrane in the hyperplastic intima. (Weigert resorcin-fuchsin stain.) 

Group II: The subjects in the second group show a hyperplasia of the blood 
- vessel so pronounced that the lumen is almost occluded. Figs. 6 and 7 show 
a hyperplastic mass twice the thickness of the whole wall of the blood vessel 


(Fig. 7). In the body of the intima the elastic component has disappeared 
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and the hyperplasia has penetrated into the media, which appears destroyed 
and without the interstitial elastic component characteristic of normal vessels 
(Figs. 8 and 9). Fig. 10 shows a more advanced case of arterial lesions. The 


; Fig. 6.—Section of mandibular artery with a very thick intimal hyperplasia which 
diminishes the vessel’s lumen. The internal elastic membrane is broken at different points. 
The media shows no elastic structures and is completely destroyed at one side. (Weigert 
resorcin-fuchsin stain.) 

Fig. 7.—Unusual irregular intimal hyperplasia which is more evident in one side of 
the arterial wall. There are several foamy cells and reduplications with degenerative 
changes of the internal elastic membrane. The media is thin and broken at certain points. 
(Hematoxylin and eosin stain.) 


hyperplasia of the intima produces an asymmetry of the lumen, which is al- 
most completely obliterated. Thickening is more marked on one side of the 
wall of the vessel. Lipoid droplets can be seen in the structures of the intima. 
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The collagenous fibers of the media are more numerous and take the 
place of the fibrocellular muscles, which are the contractile element of the 
arteries (Fig. 11). Where the intima has become thick the media is corre 
spondingly thin and sometimes filiform (Fig. 12), while in the intima fatty 


Fig. 8. 


Fig. 9. 


— Fig. 8.—Higher-power view of the previous section. There is irregular thickness of the 
intima. At the point where the intimal hyperplasia is thicker, fibroblastic and mononuclear 
cells along with a great thinness of the media, can be seen. (Hematoxylin and eosin stain.) 

Fig. 9.—Previous artery, stained with Weigert elastic stain, shows the reduplication 
of the internal elastic membrane. Note the absolute absence of elastic fibers in the media. 
= —— to recognize very fine elastic lamellae in the portion of the media thinness at 
ne bottom, 


and hyaline substances are observed. The last case of the second group shows 
the lumen of the artery completely obliterated. Seldom, even in other parts 
of the vascular system, does one observe lesions as marked as these. The 
mandibular artery, in fact, is completely collapsed (Fig. 13). 
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Fig. 10.—Serious irregular intimal hyperplasia associated with edema. Stenosis of the 
lumen can be seen. The media is reduced in thickness. (Hematoxylin and eosin stain.) 

Fig. 11.—Same artery stained with Masson’s trichrome. There is serious degeneration of 
the intima full of collagenous material. 

Fig. 12.—The intima in one side of the wall is deeply stained. On the other side the 
superficial hyperplasia is not stained, and the elastic lamellae are disrupted and greatly 
irregular. (Weigert resorcin-fuchsin stain.) 
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With the high-power microscope one can see numerous fibroblasts and 


histiocytes, swollen and disoriented by edema. Around the lumen there is « 


tendency for the cells of the intima to exfoliate as fine lamellae (Fig. 14). 
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Fig. 14. 


Fig. 13.—Occlusion of a mandibular artery. The great hyperplasia of the intima can 
be seen along with the thinness of the media. (Hematoxylin and eosin stain.) 

Fig. 14.—Higher magnification of Fig. 13, in which one can see that the intima is 
infiltrated by foamy and mononuclear cells and is twice as thick as the media. Hematoxylin 
and eosin stain.) 


Examination of arterioles: Among the subjects of this group the arteri- 
The endothelial cells show nuelei 
All these cells show phe- 
Deep within a 


oles show marked occlusion (Fig. 15). 
tumid and projecting into the lumen (Fig. 16). 
nomena of hydropic vacuolar degeneration (Figs. 17 and 18). 
reticular frame it is possible to observe some lymphocytes and histiocytes. It 
is easy to identify the histologic characteristics of angiosclerosis (Figs. 19 


and 20). 
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Synthesis of the Histologic Findings——We have observed that the extent 
o! the degenerative changes in the mandibular artery and arterioles varies di- 
rectly with the extent of the periodontal lesions. 
The intima: The greatest and most significant alterations appear at the 
level of the internal coat, which is very thick and swollen. This thickness usu- 
assumes the appearance of button-shaped masses of collagenous fibers 


a 


with traees of hyaline. These masses tend to be localized on one side of the 
jitima, producing a partial, asymmetrical occlusion of the lumen. In several 


Fig. 15. 


Fig. 16. 

Fig. 15.—Two arterioles showing muscular hyperplasia and marked stenosis of the 
lumen. (Hematoxylin and eosin stain.) 

Fig. 16.—Arteriole whose cells are affected by hydropic degeneration. The endothelial 
cells are tumid and swollen. (Hematoxylin and eosin stain.) 
cases infiltration by lymphocytes is revealed. This infiltration appears to be 
very close to the media. In some areas deep in the intima small spots of dif- 
ferent sizes are seen. In them, droplets of fatty material are deposited as very 
fine extracellular granules or as lipoid areas of greater size. With the use of 
the appropriate stain it is possible to observe the great quantity of collagenous 
material in the intima. 
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It is well known that the elasticity and contractility of the artery are de- 
pendent upon the intimate relationship between the muscular and elastic 
fibers of the media. Ssolowjew*® demonstrated that it is the role of the elastic 
fibers both to contract and to provide a mechanical block against the fatt) 
infiltration of the media. The internal elastic membrane may appear alternate], 
abnormally thick and unnaturally thin. Frequently it is reduplicated and 
wholly disrupted. 


Fig. 17. 


Fig. 18. 
Fig. 17.—Precapillaries which show the same hydropic degeneration described above. 
(Hematoxylin and eosin stain.) 


. 18.—Fibrotic reaction around this vessel of small size with signs of stenosis. 
(Hematoxylin and eosin stain.) 


The media: The media is formed by several layers of muscular cells which 
appear to be thin and compressed by the intima. Signs of the tissue’s debility 
are seen. In fact, Masson’s stain reveals a great abundance of connective 
fibers which take the place of muscular cells, so that the vessel has lost its 
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ntractile power. We observe the almost filiform thinness of the media. In 
me eases segments of the artery’s wall are completely destroyed and the 
astie fibers are absent. 

In the media, which is the functional and contractile part of the vessel, 
ecocious lesions are probably due to the fact that this artery, located within 
e rigid structure of the mandible, has no possibility of expansion. Mobility, 

the lack of it, directly affects structural variations. It has been demon- 
rated that arteries of parts of the body in continuous movement (for ex- 
uple, palms and joints) are not so susceptible to pathologie change as arteries 

immobile, rigid structures.'""! The intensity of the arteriosclerotie process 
ends to vary inversely with the overt activity of the part affected. 


Fig. 19. 


Qa” 2 


Fig. 20. 


Fig. 19.—Small artery showing the same affection. (Hematoxylin and eosin stain.) 
_Fig. 20.—Capillary whose walls are collapsed with endothelial cells tumid and swollen. 
Oil immersion. (Hematoxyin and eosin stain.) 


Oberndorfer® has demonstrated that vessels which lie in a hard tissue are 
especially subject to precocious lesions. Erdheim® has also observed that 
lesions of the meningeal vessels due to hypertension arise originally from the 
osseous side; Lauda,* moreover, found that the arteriosclerotie lesions of the 
middle meningeal artery are more serious on the wall toward the skulleap 
than on the wall toward the dura mater. 

The adventitia: Small arteries, such as the mandibular, do not manifest 
pathologie change of the adventitia. 

Arterioles: The arterioles examined show serious stenotic signs, as well 
as hydropie degeneration with lymphomonocytemic infiltration. 
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In summary, histopathologic data indicated gradual stenosis of the lumen 


of the blood vessels observed. 
Discussion 


The role of the small vessels in maintaining a sufficient circulation is un- 
derstood in many organic areas. The flow of the blood through the arteries is 
due to a pressure differential between the heart (where the blood pressure is 
highest) and the capillary net (where the blood pressure is lowest). The ob- 
stacles in the blood stream depend upon the friction of the liquid against the 
wall and upon the friction among molecules of the liquid itself. Both kinds 
of frietion vary directly with the size of the blood vessel. 

In arteries of small size (especially those embedded in hard tissue, with- 
out any possibility of expansion) the resistance is increased by the fact that 
the blood cells are deformed in running through such narrow channels. The 
elastic characteristic of the channels of the arterial system results in a de- 
crease in blood pressure producing a decelerated peripheral circulation. On 
the other hand, the arteriolo-capillary net’s adaptive response to an increased 
demand of a tissue. is well known. 

This adaptive response is effected by the intervention of several factors 
(nervous, hormonal, chemicophysical, ete.) which regulate the tone of the 
vessels’ wall. A morphologic alteration of the wall of these vessels, therefore, 
distorts the vessels’ capacity for reaction to stimuli which are not, of them- 
selves, able to produce irreversible lesions. 

(iiven an organic lesion, stenosis or occlusion of the artery leading to the 
organ produces a state of anoxia which seriously weakens the organ. An in- 
sufficiency of oxygen distorts the mechanism of peripheral vascular cireula- 
tion. The interruption produces angioneurotie alteration which negatively 
influences tissue changes and adaptive processes. 

In the stenosis of the superior mesenteric artery due to arteriosclerosis, 
lesions of particular physiopathologie interest are observed. After meals, the 
patient complains of severe gastric pain which inereases in intensity during 
digestion. This pain completely disappears when the stomach is free of food. 
To explain these phenomena there was first advaneed the hypothesis that dur- 
ing digestion the muscles of the stomach and intestine, having to undergo intense 
activity, required a quantity of blood precluded by the stenosis of the superior 
mesenteric artery. 

But Jantzen’ observed that these arterial lesions were accompanied by 
lesions of the stomach muscles of the myenteric and submucous plexuses. 
These lesions were represented by necrotie foci which were the undoubted ex- 
pression of local circulatory disturbances referable to the lesions of the mesen- 
terie artery. 

Thus, an anatomic deficiency of a major artery impairs the function of 

-the organic area which the artery supplies. The arteriolo-capillary net as- 
sumes a corresponding importance in two respects. First, it regulates general 
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reulation. Second, when the arteriolo-capillary net undergoes irreversible 
terations the result is a diminished blood supply and deceleration of me- 
holism which injures tissues, reducing their resistance to pathologie change. 


( 


Summary and Conclusions 


In preceding articles** the behavior of the internal maxillary artery and 
analogy between periodontal lesions and the vascular pathology was noted. 
this examination we have undertaken a broader study of the correlations 
tween the vascular net and its dependent organs. 

These investigations indicate that in periodontal disease the mandibular 
tery manifests lesions which can be compared in certain cases with obliterat- 
ing endoarteritis. In addition to exhibiting signs of vasculitis and hydropie 
degeneration, the arterioles also showed stenosis which brought about an in- 
variable obliteration of the lumen. There was an arteriosclerotie process in- 
volving the whole vasal net and of a seriousness which rivaled the periodontal 


lesions. 
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Oral Medicine 


INFECTIOUS STOMATITIS 


Report of a Case 


Stanrorp StTark, D.D.S., ToLEpo, OnI0 


pp ete stomatitis is an acute infection of the soft tissues of the mouth. 
The normal oral flora become pathogenic due to an extreme lowered resis- 
tanee and breakdown of the defensive mechanism of the mucosa. The result 
is an acute inflammatory process with systemic manifestations. 

Clinically, the oral mucosa and gingiva become inflamed and fiery red. 
The lips are enlarged and the tongue is swollen and scalloped. There is a 
marked foul odor. There may be cervical lymphadenitis, an elevated tempera- 
ture, and weakness and prostration. The patient complains of an itching 
sensation and severe pain. 

Treatment consists of the administration of antibiotics, determined by 
bacteria sensitivity tests, and the removal of all contributory causes, such as 
tartar, plaques, and carious teeth. 


Case Report 


On April 11, 1954, Mrs. M. 8., a 29-year-old Negro woman, reported to Maumee Valley 
Hospital complaining of a sore mouth. She was admitted to the hospital and her history 
was taken by an intern on the medical staff. 


History of Present Illness.—The patient complained of the inability to eat or drink 
due to her sore mouth. She had had frequent episodes of stomatitis with ulceration, be- 
ginning about one year before. The attacks were beginning to come more frequently and 
with greater severity. She had lost 12 pounds in the last three months and felt gener- 
ally tired and “run down.” 

Family and general systemic history was negative. 

Mouth.—The lower lip was edematous, moist, and painful, and showed several ulcera- 
tions. The tongue was dry and coated. The entire mucous membrane was inflamed with 
minute ulcerations. The palate was white and also revealed ulcerations. The tongue was 
slightly inflamed. No pharyngitis or tonsillitis was noted. 


Neck.—No palpable nodes were noted. 


Provisional Diagnosis.—(1) Stomatitis (monilia), (2) aphthous stomatitis (herpes 
simplex). 

On admission, the patient’s temperature was 98.4° F. and during her stay in the hospital 
it varied from 97.4 to 99.2. Her pulse, on admission, was 112 and varied from 76 to 112 
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ile she was in the hospital. On April 12, 1954, a chest radiograph was taken, which 

s negative. Laboratory tests showed a normal urinalysis and a normal blood picture. 
bacterial smears of the oral cavity were taken. 

During her nine-day stay in the hospital she was seen by two dermatologists. One 

enosed the disease as a monilial infection of the lips and buccal mucosa, and the other 


enosed it as recurrent aphthous stomatitis and suggested that the patient be treated 
th multiple vaccinations. 


Fig. 2. 


Throughout this hospitalization the therapy consisted of vitamin supplements, pro- 
teetive emollients, 1 per cent aqueous solution of gentian violet, folic acid, and liver ex- 
tract. Her condition seemed to improve and she was discharged on April 20, 1954. She 
was instructed to return to the outpatient department for follow-up but did not do so. 


Unfortunately, at the time of this admission there was no active dental department 
at the hospital, so no dental consultation was available. 
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On March 11, 1955, the patient went to a dentist to have all her teeth extracted 
The dentist immediately referred her to me for 


because of the severe pain and infection. 
Valley Hospital that same day, and the 


treatment. She was readmitted to Maumee 

admitting medical intern took her history. 
Chief Complaint.—Soreness and blisters in the mouth. Lips, tip of tongue, gingiva, 

and buccal mucosa showed ulceration with blister formation which was very painful and 


sore. Enlarged lymph nodes were found in the neck. Temperature on admission was 


98.4° F. 


Fig. 3. 


Provisional Diagnosis.—(1) Gingivitis; (2) stomatitis. 

Upon personal examination, the following were noted: The lips were edematous with 
herpetic-like lesions (Fig. 1). Orally, the dorsum of the tongue was coated white and the 
lateral surfaces and tip were inflamed and scalloped (Fig. 2). Large areas of inflammation 
were seen on all surfaces of the mucous membrane, including the palate (Fig. 3). Oral 
hygiene was extremely poor, with large deposits of caleulus on the teeth (Figs. 4 and 5). 
There were several very carious teeth but the exact number was difficult to determine 
because of the large amount of calculus. Pain was very evident. The patient related that 
when she was discharged from the hospital after her first admission she was given a bottle 
of purple medicine to use as a mouthwash and was told not to brush her teeth because 
it would irritate her condition. At no time had she visited a dentist until immediately 


preceding this admission. 


Treatment.—The patient was given penicillin, therapeutic vitamins, aspirin compound 


for pain, and warm saline mouthwash; Nembutal, 1.5 gr., was ordered for bedtime. Bac- 


terial smears were taken. Blood tests and urinalysis were ordered. 
The smear showed a few 


The bacteriologic report was returned the same day. 
The culture 


Bacterium fusiformis, S. vincentii, gram-positive cocci and gram-negative bacilli. 
showed Escherichia coli, Staphylococcus albus, and alpha streptococci. Another bacterial speci- 
‘men was taken and alpha streptococci, Escherichia coli, and Neisseria catarrhalis were re- 


ported, Sensitivity tests were ordered. 
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On April 14, 1955, the laboratory reported that the blood examination and urinalysis were 
gative. The sensitivity test demonstrated that the Escherichia coli was sensitive to strep- 
nycin and that the Staphylococcus albus was sensitive to penicillin. 


The antibiotic was changed to a compound containing 300,000 units procaine penicillin, 
,000 units penicillin G, 0.25 Gm. streptomycin, and 0.25 Gm. dihydrostreptomycin, twice 
ily. The patient showed rapid and continual improvement. On the eighth hospital day, 


re were no clinical signs of the infection. 


On April 20, 1955, the maxillary gingiva was anesthetized with 2 per cent Xylocaine 
and all of the maxillary teeth were scaled. Codeine, 0.5 gr., was prescribed for postoperative 
pain. On April 22, 1955, the mandibular gingiva was anesthetized with 2 per cent Xylocaine 
and the mandibular teeth were scaled. Again codeine was prescribed for postoperative pain. 
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On April 24, 1955, the following teeth were extracted: the maxillary right first, second, and 
third molars and left third molar and the mandibular right second and third molars and left 
third molar. There were no postoperative difficulties and the patient was discharged from 
the hospital on April, 25, 1955. 

Further examinations have shown no recurrence of the disease. 


Comments 


This case demonstrates a disease that may devolop because of an un- 
hygienic mouth. Had this patient had adequate dental care on her first ad- 
mission to the hospital, the infectious stomatitis could have been cured and 
there would have been no necessity for the second admission. Dental con- 
sultation should be available to all hospitals for cases such as this. 


Summary 
A ease of infectious stomatitis has been reported. 
Reference 
1. Thoma, K. H.: Oral Pathology, St. Louis, 1944, The C. V. Mosby Company. 
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Oral Pathology 


CARCINOSARCOMA OF THE MAXILLARY SINUS 


Report of a Case 


Irvine Meyer, B.S., D.M.D., M.Sc.,* anp GERALD SHKLAR, B.Sc., D.D.S., M.S.,** 
SPRINGFIELD AND Boston, Mass. 


Introduction 


ARCINOSARCOMA is a rare tumor of the oral cavity and maxillary sinuses. 

We shall present a case report of a tumor involving the maxillary sinuses 
and extending into the oral cavity; this tumor was composed of two distinct 
elements. Both the epithelial and connective tissue components presented evi- 
dence of malignant change, and the term carcinosarcoma was employed to 
deseribe it. The existence of this tumor as a distinct pathologie entity has been 
challenged by some authors, and in recent years the subject has received con- 
siderable attention. 

Careinosareoma implies either (1) simultaneous malignant neoplasia in 
two distinet tissues, the epithelial tissue and the connective tissue, or (2) con- 
sequent sarcomatous change in a stroma of carcinoma. Another possibility 
would be the development of two separate tumors, a carcinoma and a sarcoma, 
which would then grow into one another. Although the microscopic appearance 
could be entirely similar in the two lesions, this would be more properly called 
a ‘‘collision tumor’’ rather than a ‘‘carcinosarecoma.’’** 

The fact that carcinosarcoma does exist as an entity has been demonstrated 
in animal experimentation. Numerous reports discuss this malignancy occur- 
ring in mice and rats." * * 1% 21, 28 82. Microscopically, this lesion in animals is 
comparable to those deseribed in human beings. 


Review of Literature 


In human lesions the term carcinosarcoma was first used by Virchow*’ who 
referred to these tumors as ‘‘sarcoma carcinomatodes.’’ This was consistent 
with his viewpoint that the connective tissue was the mother tissue of all cells. 
Von Hansemann** used the term ‘‘ecarcinoma sarcomatodes,’’ but with the 


From Westfield State Sanatorium, Cancer Division, Westfield, Massachusetts (Frederick 
S. Hopkins, M.D., Surgeon-in-Chief), and Department of Oral Pathology, Tufts University 
School of Dental Medicine. 

*Oral Surgeon, Westfield State Sanatorium, Cancer Division. 

**Assistant Professor, Oral Pathology, Tufts University School of Dental Medicine, 
Boston, Massachusetts. 
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connotation of a double tumor composed of both a carcinoma and a sarcoma 
rather than a sarecomalike carcinoma. Herxheimer™ held that a carcinoma 
could stimulate an excessive stromal reaction which could then undergo malig- 
nant neoplastic growth; the term ‘‘carcinoma sarcomatodes’’ was used to de- 
scribe these lesions. Meyer?® classified carcinosarcomas into three groups by 
their origin: 

1. Collision tumors, referring to two independent tumors invading each 


other. 

2. Combination tumors, signifying the result of the growth of two different 
hlastomatous portions derived from one stem cell. 

3. Composition tumors, indicating those in which both parenchyme and 


stroma have become malignant. 

Willis®* believes that the question of carcinosarcoma in human pathology 
is still in doubt. He does not accept without reservation the numerous re- 
ported cases, because the structural vagaries of anaplastic and diffuse carcinomas 
and the reactive changes in stromal tissues could account for the morphologic 
appearance described by Harvey and Hamilton’* and others. Pointing out 
that spindling out of epithelial cells often occurs in carcinoma, Saphir and 
Vass?® also question the carcinosarcomatous nature of 153 cases in the literature, 
as well as several of their own. Harvey and Hamilton,’* however, maintain 
that carcinosarcoma does exist as a mixed or double tumor consisting of both 
carcinoma and sarcoma; they feel that these tumors are carcinoma primarily 
and sarcoma secondarily, the sarcomatous development probably being an exag- 
geration of the stromal reaction to the invasion by carcinoma. 

Carcinosarcoma in human beings oceurs in numerous sites; cases have 
been reported in the uterus,* 1? ** 24 ovary,!* *° breast, * *! thyroid,’ 
endometrium,’® lung” * °° *° larynx,> hypopharynx,'* 1? esophagus,’? stomach,” 
bladder,?® ete. The location of 153 cases of this lesion from the literature was 
reported as follows :*8 

Uterus 36 Ovary 7 
Breast 32 Larynx 6 
Thyroid 17 Stomach 5 
Esophagus 14 Skin 5 
Lung 7 Bladder 4 
Hypopharynx 1 
Those cases located in the oral cavity and its adjacent structures were: 
Nasal cavity 1 Salivary gland 1 
Tongue 1 Maxillary sinus 1 

In addition, a case of carcinosarcoma of the maxilla not included in the 
above series was recently reported. From these statistics, it is apparent that 
this lesion is rarely found in the oral cavity or its adjacent areas. The follow- 
ing case report will illustrate a case of carcinosarcoma arising in the maxillary 
sinus and extending to involve the oral cavity. 





CARCINOSARCOMA OF MAXILLARY SINUS 


Case Report 


On Oct. 20, 1954, M. D., a 62-year-old married white woman, was referred to the out- 
tient clinic for radiation therapy of the right maxillary sinus following surgical removal 
a malignant neoplasm. 


History of Present Illness.—The patient had had bilateral chronic maxillary sinu- 
s for many years. This became progressively more troublesome until August, 1954, when 
- right antrum became extremely painful. She consulted a surgeon who, after removing 
small section for biopsy, performed a partial resection of the right maxilla. 

In the preoperative x-ray film (Fig. 1) the left maxillary sinus was clear. There was 
fuse clouding of the right maxillary sinus and its cavity. Lying close to the medial wall 
s an irregularly shaped area, 1.5 by 0.5 by 1.0 em., of increased density. 


Fig. 1.—Preoperative radiograph showing a diffuse clouding of the right maxillary sinus 
and an irregular calcification within the antrum. (August, 1954.) 


The histopathology of the surgical specimen was reported as a malignant tumor, but 
there was some doubt as to whether it was a sarcoma or a grade 4 carcinoma. 

The patient did well postoperatively and was referred for follow-up irradiation of the 
right maxillary antrum. 

Past Medical History.—Noncontributory. 


Treatment and Course.—The microscopic sections of the surgical specimen were re- 
viewed on Oct. 27, 1954, by the pathologist* of the Westfield State Sanatorium, who reported 


’ 


them as ‘‘earcinosarcoma of the maxilla.’ 


*William Kaufmann, M.D., Westfield State Sanatorium. 
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Additional x-ray studies on admission (Oct. 29, 1954) showed no conclusive evidence 
of osseous metastatic foci in the ribs, sternum, skull, and spine. A radiograph of the para 
nasal sinuses showed essentially complete opacification of the right antrum with its latera! 
wall not intact (Fig. 2). Because of the extent of the invasion, the patient was considerei| 
inoperable. 

On Nov. 17, 1954, the patient was re-examined and her condition was discussed with the 
radiology department; the decision was made to administer conservative radiation with th 
intent of preserving the orbit. Films taken on Dec. 20, 1954, were read as ‘‘marked obscuration 
and destruction of the normal anatomy of the right antrum including the floor of the right 
orbit. All walls of involvement could not be identified satisfactorily, and the soft tissue in 
erease in density extended uniformily out to the zygomatic arch.’’* By Feb. 12, 1955, the 
patient had completed a course of 4,000 r, delivered to the right antrum through an external 
portal with protective shielding of the orbit. In addition, a total of 6,000 r was delivered 
through a disjointed intraoral cone to the floor of the right antrum for an exophytic lesion 
extending for the first time through the hard palate. 


Fig. 2.—Postoperative radiograph showing opacification of right antrum and destruction of 
the bony walls. (Oct. 29, 1954.) 


The patient returned on May 11, 1955, with enlarged lymph nodes behind the angle 
of the left mandible and in the right submaxillary area, which were interpreted clinically 
as metastases. In addition, there was neoplastic disease present in the right cheek and lower 
eyelid and a sinus tract drained just below the inner canthus of the right eye. At this time 
an intraoral ulceration was noted in the right maxillary alveolus; biopsy demonstrated recur- 
rent malignancy. The patient was hospitalized at this time for further radiation therapy. 

From May 16, 1955, through June 23, 1955, the patient received radiation therapy to 
the right and left cervical areas as well as to the primary site in the right antrum. During 
this hospitalization her course was relatively uneventful except for pain in the right face, 


which was relieved by codeine; 2,000 r was delivered bilaterally to the cervical areas. 


*Haig Bozigian, M.D., Westfield State Sanatorium. 
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On June 23, 1955, because of family reasons, the patient was discharged at her request 
continued receiving radiation as an outpatient. She received directly to the primary site 


i 


otal of 3,000 r between June 14 and July 5, with no marked improvement. The ulceration 
the palate and floor of the antrum progressed until the entire right soft and hard palates 
re involved. Her pain became increasingly severe as the tumor continued to spread through- 


the right face, orbit, lips, and mouth. 


Fig. 3. Fig. 4. 


Fig. 3.—Clinical photograph showing the invasion of tumor into the oral cavity, lips, 
orbit, and facies, just prior to the patient’s death. 
Fig. 4.—Clinical photograph taken at the same time as Fig. 3, showing the lateral view. 


The patient was readmitted on Sept. 9, 1955, for neurosurgical intervention for relief 
of pain and possible additional radiation therapy. At this time there was a fungating mass 
in the right side of the face involving the cheek, inside of mouth, upper lip, and lower lip. 
The skin overlying this mass was congested, bluish, and edematous. On the right side the 
oral cavity, including the hard and soft palates, the alveolus, the gingiva, the posterior body, 
and anterior ramus of mandible, was completely destroyed. The area was replaced by an 
irregular, fungating, necrotic, somewhat tender mass extending back to the region of the 
tonsils and measuring about 10.0 by 15.0 by 10.0 em. The mass bled easily and was very 
foul smelling. There was a small discharging sinus about 1.0 cm. below the margin of the 
lower lid, and a thin, yellowish, purulent material could readily be expressed from it. The 
right eye was closed by edema, and its ocular movements were affected by obvious direct 
tumor invasion. The cervical nodes were palpable bilaterally and were matted down en masse 
to the underlying structures (Figs. 3 and 4). 

The patient was given Thio T.E.P.A. (tri-ethylene-thio-phosphoramide) directly at the 
hase of the tumor, intraorally. A Levin tube was passed intraorally for feeding purposes, 
inasmuch as the patient could no longer take nourishment by mouth. Additional Thio T.E.P.A. 
vas given on September 21 and September 29, with questionable improvement, The patient 
was maintained on narcotics and Thorazine until she died on Nov. 6, 1955. 
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Autopsy Findings.*—(Although an entire autopsy was done, only the head and neck 
findings are given here.) 

‘‘The lesion was located on the right side of the face, involving the entire cheek, uppe: 
legs, and lower lip. There was a large fungating tumor in the entire right maxillary sinus 
which broke into the hard palate and extended to the midline. The soft palate and upper: 
half of the right tonsil were also involved, as were the right base of the tongue and mandible. 


Fig. 5.—Low-power view of a typical field of the lesion showing well-demarcated 
islands of epithelial cells surrounded by dense fibrous connective tissue. (Hematoxylin 
and eosin stain. Magnification, «120; reduced 14.) 


The superior portion of the right maxilla was removed by previous sugery. Upon tracing 
into the lesions, the neoplastic tissue appeared to enter the right frontal sinus. The nasal 
septum was completely destroyed by neoplasm; however, the left side of the nasal cavity, 
the entire meatus, left maxillary sinus, and other left paranasal entrances appeared essentially 
negative. The cut surface of the neoplastic tissue showed gray-pink, rubbery tissue with 
large areas of necrosis. The lesions of the right inner canthus were neoplastic and appeared 
to be metastatic nodules. The right submaxillary lymph nodes were enlarged and confluent, 


”” 


measuring about 7.0 cm. in diameter. 


Immediate Cause of Death.—‘‘ Acute bronchopneumonia, bilateral.’’ 
Final anatomic diagnosis: 


‘*1, Carcinosarcoma of right maxillary sinus with direct extension to the 
nose, mouth, and bones. 

‘*2. Metastasis to the submaxillary lymph nodes. 

‘¢3. Acute confluent bronchopneumonia, bilateral. 

**4, Degeneration of the adrenal cortex. 

*¢5. Status following irradation therapy.’’ 


Microscopic Studies.—Microscopic examination of the tissue from the surgical speci- 
men revealed numerous cords and islands of epithelial cells lying within a dense, extremely 
cellular fibrous connective tissue matrix (Fig. 5). The epithelial component consisted of 


*Ho Lee, M.D., Westfield State Sanatorium. 
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Fig. 6.—Medium-power study of several islands of epithelial tissue showing well- 
defined cellular outlines. Note bizarre mitotic figure in center of field and variations in 
chromaticity and in nuclear-cytoplasmic ratio. (Hematoxylin and eosin stain. Magnification, 

210; reduced %.) 


Fig. 7.—High-power study of the connective tissue. Note variations in cell size and 
shape, mitotic figures, and prominent nucleoli as well as dense collagen fibers. (Hematoxylin 
ind eosin stain. Magnification, x400; reduced %.) 
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polygonal cells with well-defined cellular outlines and finely granular cytoplasm. Numerous 
mitotic figures were noted and bizarre mitoses were in evidence. The epithelial cells pr 
sented variations in size, shape, and chromaticity, and the nuclear-cytoplasmic ratio was 


Fig. 8.—Medium-power study of the epithelium and connective tissue. Note the very 
sharp demarcation between the epithelial islands and the connective tissue component. (Mal- 
lory trichrome stain. Magnification, «250; reduced \.) 


Fig. 9.—Medium-power study of the epithelium and connective tissue. Note the dense 
collagenous and reticulin fibers in the connective component, and their complete absence in 
the epithelial islands. (Silver impregnation. Magnification, 250; reduced 4.) 
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ered (Fig. 6). The connective tissue stroma was highly cellular and consisted of fibro- 
sts separated by dense collagenous fibers. The fibroblasts presented cellular variations in 
shape, and chromaticity, but generally the nuclei tended to be hyperchromatic and the 
ls spindle shaped. Numerous mitotic figures were noted, and bizarre multinucleated giant 
ls were in evidence (Fig. 7). The density of the collagen fibers was more apparent in 
The demarcation between the epithelial and 


Mallory trichrome stain for connective tissue. 
A phospho- 


nective tissue components also stands out very well with this stain (Fig. 8). 
igstic acid stain also demonstrated the demarcation very clearly. A silver impregnation 
in brought out the reticulum fibrils and demonstrated the collagen very clearly. The epi- 
lial islands stood out very clearly and contained no collagen or reticulin (Fig. 9). 

Examination of numerous blocks of tissue from the lesion at autopsy revealed an 
sence of epithelial cells. The connective tissue element appeared similar to that of the 
gical specimen, with the cells appearing more spindle shaped. 


Discussion 


From the microscopic appearance of the lesions, we feel that the diagnosis 
carcinosarcoma was correct. The tumor consists of two quite distinct ele- 
nients—one epithelial and the other connective tissue. In all the fields of this 
lesion that were studied, there was very little gradation apparent between the 
two eell types, and even in the routine hematoxylin and eosin stains, the de- 
mareation was at all times very clear. The connective tissue component was 
extremely rich in collagenous and reticulin fibers, as evidenced by the Mallory 
and silver stains. The possibility of an extreme stromal reaction to an invad- 
ing carcinoma is more or less ruled out by the cellular morphology and the 
large number of mitoses and bizarre cells. The lesion could, of course, be a 
‘‘eollision’’ tumor in which a carcinoma and a sarcoma have grown together 
and have invaded one another; the findings do not enable us to distinguish this 
from a true carcinosarcoma. 

It is of interest that following radiation therapy, the tumor appears to 
have taken on the morphologic characteristics of a fibrosarcoma, with the cells 
becoming more spindle shaped and the epithelial component not appearing in 
the tissue studied. The suggestion may be made that the epithelial component 
responded to the radiation, while the connective tissue element did not. 


Summary 
A ease of ecareinosarcoma of the maxilla, treated by surgery and irradiation 
and terminating in death, is presented. Criteria for maintaining the diagnosis 
of earcinosareoma are discussed. 


The authors wish to express their thanks to Drs. William Kaufmann and Haig 
3ozigian of the Westfield State Sanatorium and Drs. H. Edward MacMahon and Irving 
Glickman of Tufts University, for their help in the preparation of this paper. 
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HISTOLOGIC RESPONSES OF RAT ORAL TISSUES TO NONORAL 
MOR GROWTH AND TO CANCER CHEMOTHERAPEUTIC AGENTS 


II. Tongue, Salivary Glands, and Oral Mucosa 
Puitie Person, D.D.S., Pu.D., S. SigmuND STAHL, D.D.S., M.S., 
CrossLey, Pu.D., anp James B. ALLISON, PH.D., Brookiyn, N. Y., 
AND New Brunswick, N. J. 


isES L. 


Introduction 
\ OUR preceding study,’ a histologic analysis of the response of the peri- 
| odontal tissues of Sprague-Dawley rats to the growth of nonoral tumors 
d to eaneer chemotherapeutic agents was presented. In this investigation 
deseribe the histologic alterations which occurred in the tongue, sub- 
maxillary and sublingual glands, and oral mucosa of the same animals. The 
experimental plan, methods, and recorded dietary intakes for the various groups 


of animals were given in the preceding article. 


Results 


In the deseriptions to follow, representative sections from the tumor-bear- 
ing and pair-fed animals will be compared with sections from animals fed ad 
libitum. As mentioned in the previous study, changes seen in the tumor- 
bearing and pair-fed control animals occurred in the drug-treated animals as 
well. In one instanee only, namely, tongue muscle, the above was not true and 
special note will be made of this in the appropriate section of the article. 


Histologic Study of the Tongue 

Fig. 1 shows photomicrographs of low magnifications of representative 
tongue sections from ad libitum-fed, tumor-bearing, and pair-fed animals, re- 
spectively. In tumor-bearing animals, pair-fed controls, and drug-treated 
animals the filiform papillae were reduced in size and number, as compared 
with the tongues of the animals fed ad libitum. Also, in the tumor-bearing, 
pair-fed, and drug-treated animals the rete pegs of the tongue papillae were 
more confluent and did not extend as deeply into the underlying corium as 
did the rete pegs of the control animals fed ad libitum. 

The subepithelial connective tissue of tumor-bearing, pair-fed, and drug- 
treated animals stained much less intensely with hematoxylin and eosin and 
appeared disorganized and fibrillar when compared with the same structures 
in the animals fed ad libitum, as may be seen in Figs. 2 and 3. 

From the Bureau of Biological Research, Rutgers University, New Brunswick, New 
Jersey, and the Veterans Administration Hospital, Brooklyn, New York. 
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Of particular interest were the marked changes observed in the tongu 
musele bundles of the experimental animals. Fig. 4, A shows the muse] 
bundles of the ad libitum-fed animals. Fig. 4, B is a photomicrograph of 


Fig. 1.—A, Photomicrograph of a section of the tongue dorsum of a rat fed ad libitum. 
B, Photomicrograph of a scction of the tongue dorsum of a tumor-bearing rat. C, Photomicro- 
graph of a section of the tongue dorsum of a pair-fed control rat. Note the marked reduc- 
tion in papillary height in the tumor-bearing and pair-fed control rats. (Hematoxylin and 
eosin stain. Magnification, 110; reduced \.) 


Hy 


; 
; 6 r 
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Fig. 2. Fig. 3. 


Fig. 2.—Photomicrograph of the subepithelial connective tissue of the tongue in a rat 
fed ad libitum. Note the normal distribution of collagen fibers and fibroblasts in the area. 
(Hematoxylin and eosin stain. Magnification, x688; reduced 1%.) 

’ Fig. 3.—Photomicrograph of the subepithelial connective tissue of the tongue in 2a 
tumor-bearing rat. Note the reduction in collagen fibers and the fibrillar appearance of the 
remaining fibers in the area. (Hematoxylin and eosin stain. Magnification, x688; reduced %.) 
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section demonstrating the atrophy of the muscle bundles of pair-fed and drug 
treated animals. Fig. 4, C, from a tumor-bearing animal, shows the very sever 
atrophy characteristic of the tumor-bearing animals. It may be seen that the 
extent of this atrophy was much greater in the tumor-bearing animals thar 


in the pair-fed controls. 
Salivary Glands 


The serous (submaxillary) glands were affected to a much greater extent 
than the mucous (sublingual) glands, and therefore our remarks will be re- 
stricted primarily to the serous glands. The changes in the glands of tumor- 
bearing animals, pair-fed controls, and drug-treated animals were degenerative 
in nature. The smaller ducts were most severely affected; the larger ducts 
and acini were less severely affected. 

The nuclei of the duct cells of tumor-bearing, drug-treated, and pair- 
fed animals stained deeply bascphilic. In many instances they were pyknotic; 
karyorrhexis and karyolysis were also observed. In other areas, the chromatin 
material was granular and appeared elumped in a circular fashion against 
the nuclear membrane. The cytoplasm of the duct cells appeared smooth and 
stained a pale pink, and in many areas there was marked shrinkage and loss 
of the eytoplasm. The acini, although less affected architecturally, stained 
less intensely with hematoxylin and eosin and exhibited a marked loss of 
granules. In Fig. 5 is shown a high magnification of a representative section 
from the serous glands of a control animal fed ad libitum. In Figs. 6 and 7 
are comparable sections which are representative of drug-treated animals, pair- 
fed controls, and tumor-bearing animals and which demonstrate the degenera- 
tive changes described above. 

Oral Mucosa 


Changes in connective tissue and in the muscles which lie adjacent to 
the oral mucosa in tumor-bearing, pair-fed, and drug-treated animals were 
similar to those described in the tongue. However, the muscle bundles of 
tumor-bearing animals were not more severely affected than any of the other 
experimental groups, as was the case with tongue muscle. The epithelium of 
all groups appeared to be unaffected. 

A statement is in order concerning the individual variations within a 
given group. While all animals were affected in the manner described in 
the previous paragraphs, there was variation in the extent to which individual 
animals in a given group were involved. 


Discussion 


The observations just described extend those made on the periodontal tis- 
sues to the soft tissues of the oral cavity and indicate the extent of involvement 
of oral tissues in the metabolic shifts induced by tumor growth and chemo- 
therapy in these experiments. In addition to the nonspecific effects of food 
-restriction as a result of tumor growth or drug treatment, in one instance— 
namely, tongue muscle—it appeared that a more specific effect was exerted by 
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mor growth. The degeneration and atrophy of tongue muscle in tumor- 
aring animals were greater than in all other groups in the experiments. It is 


interest to note that the tongue changes observed in these experiments are 
ry similar to those seen in human eases of malignant disease,? and also to 
se noted in rats subjected to protein deprivation.* * 


Fig. 7. 


Fig. 5.—Photomicrograph of a cross section of a submaxillary gland duct of a rat fed 
id libitum. Note the characteristic shape and appearance of the duct nuclei. (Hematoxylin 
ind eosin stain. Magnification, x800; reduced 4. 

Fig. 6.—Photomicrograph of a cross section of a salivary gland duct of a pair-fed con- 
trol rat. Note the pyknotic appearance of many duct nuclei and the shrinkage and loss 
of the cytoplasm. (Hematoxylin and eosin stain. Magnification, x800; reduced 4.) 

; Fig. 7.—Photomicrograph of a cross section of a salivary gland duct of a _ tumor- 
bearing rat. Note the margination of chromatin material in many of the nuclei, as well as 


he shrinkage and loss of the cytoplasm. (Hematoxylin and eosin stain. Magnification, 
800; reduced 4.) 
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The salivary gland changes were very severe. We have learned from Dr 
Paul Klemperer of the existence of nuclear changes, similar to those described 
in this article, in Brunner’s glands of human autopsy material from cancer 
patients.> It may be noted that Ehrich and Seifter,® and Shklar and Glickman,’ 
who studied the salivary gland reaction of rats under acute stress, described 
acinar changes and did not discuss the ducts. However, the sensitivity of the 
salivary gland ducts to metabolic and hormonal factors has been indicated by 
Shafer and Muhler® in their studies of the effects of hypophysectomy on rat 
salivary glands and by Sreebny, Meyer, and Bachem? in their study of the duet 
structure of rat salivary glands in relation to genetic differences in caries sus- 
ceptibility. 

Summary and Conclusions 

1. Tumor-bearing, drug-treated, and pair-fed rats showed atrophic and 
degenerative changes of the oral tissues consisting of: (a) decrease in size and 
number of filiform papillae of the tongue, (b) atrophy of the muscles of the 
tongue, (ce) degeneration of the duets and acini of the submaxillary and sub- 
lingual glands, and (d) degeneration and atrophy of the connective tissue and 
musele bundles found in the oral mucosa. 

2. The degree of atrophy of tongue muscle of tumor-bearing animals was 
greater than that found in drug-treated or pair-fed controls. 

3. The oral tissues are active participants in the dynamic metabolic shifts 
resulting from tumor growth and phosphoramide drug treatment. 
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CALCIFYING EPITHELIOMA OF MALHERBE IN THE DOG 


A Pseudoparotid Tumor 


Rosert J. Gorin, D.D.S., M.S.,* anp JoHN J. CLarK, D.V.M.,** 
MINNEAPOLIS, MINN. 


y ECAUSE of its relative rarity in the human being and its heretofore un- 
I ) reported occurrence in the dog, and because this lesion may entail a diag- 
nostie pitfall, we felt that this report might be of more than routine interest. 

Caleifying epithelioma in man is manifest usually in the second or third 
decade as a hard, solitary, rounded tumor situated deep in the subcutaneous 
tissues. It is covered by normal uninvolved skin and is freely movable with it. 
It may attain considerable size; tumors 5 em. in diameter have been observed. It 
is usually found in the upper extremities, face, neck, or back, well demarcated 
from the surrounding structures of the deep corium or subcutaneous fat by a 
well-developed capsule of collagenic connective tissue. 

The histologic appearance is quite characteristic for this tumor. Irregular- 
shaped masses of epithelial cells are separated from one another by thin strands 
of fibrous connective tissue. The epithelial cells are of two kinds, a germina- 
tive or basal-cell type and a ‘‘shadow eell’’ that occurs in sheets. There is 
marked similarity in the appearance of the basal cells and those of basal-cell 
epithelioma, and this erroneous diagnosis may be made if sufficient care is not 
exercised. The basophilic cells are rounded or elliptical and composed of 
nearly all nucleus, the eytoplasm being quite scant.’ 

The ‘‘shadow eells’’ are pale eosinophilic masses of epithelial cells that 
have lost their nuclear hematoxylinophilie property but not their individuality. 
One ean often see areas of transition between the two cell forms. Sheets of 
cornified cells can be found either in the basophilic cellular masses or in the 
‘shadow ecells.’’ These keratinized nests are prone to undergo calcification. 
The stroma quite frequently manifests a number of foreign body giant cells 
either near the pale eosinophilia ‘‘shadow cells’’ or near an area of hemor- 
rhage, both of which were observed in the case to be described. Occasionally 
bone may be found in the connective tissue strands or in areas where calcifica- 
tion has previously occurred. 

There are many theories of histogenesis: calcification of a sebaceous gland 
epithelioma,' misplaced epithelial rests of sebaceous glands,? degenerating 


x 


basal-eell carcinoma,’ hair matrix cells,“ ° and primary epithelial germ cells.® 





Tiuis study was made possible as one of a series of studies on animal oral pathology by 
a grant from the Graduate School, University of Minnesota. 
*Chairman, Division of Oral Pathology, School of Dentistry, University of Minnesota. 
_ **Research Fellow, Division of Veterinary Pathology, School of Veterinary Medicine. 
University of Minnesota. 
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Case Report 


On March 29, 1956, an obese 10-year-old male black Labrador dog was presented. 
noticeable mass about the size of a golf ball was noted at the ramus of the mandible. The 
clinical impression was that of a salivary gland tumor. The mass appeared to be beneath 
the skin and was quite freely movable, not attached to the underlying muscle. About 
three weeks later (April 18, 1956) a punch biopsy was made with great difficulty under 
morphine and local anesthetics. Preoperative diagnosis was that of a chronic infectious 
process. The tissue taken proved to be inadequate and a decision was made to remove tlie 
mass in toto. On May 17, 1956, the dog was admitted to surgery and, on examination, appeare | 
active and alert. It was realized at that time that the age and obesity of the animal made 


it a poor anesthetic risk. 


Fig. 1.—Photomicrograph shows tumor composed of large masses of basal epithelial cells. 
(Magnification, x40.) 


Preoperative medication consisted of morphine (0.5 grain), atropine (14, grain), and 
chlorpromazine (25 mg.). One and one-half hours later, the animal, weighing 107 lbs., 
was anesthetized with 8 grains of Combuthal (2 grains pentobarbital and 6 grains thiopental 
sodium). The area was shaved and prepared for surgical incision with a soap containing 
hexachlorophene, followed by tincture of iodine and alcohol. 


Operation.—A 12 cm. dorsoventral incision was made through the skin and sub- 
cutaneous tissue over the tumor. The capsule was loosely attached to the dermis and was 
closely adherent to the cervical musculature. The encapsulated tumor mass was then easily 
shelled out. A great amount of diffuse hemorrhage was encountered throughout the 
operation, and the animal was transfused with 350 ml. physiologic saline, 200 ml. of whole 
blood, and 100 ml. of A.C.D. (ascorbic acid, citrate, and dextrose). During the course of 
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operation the animal was given 350 mg. of meperidine hydrochloride, 3 grains of pento- 
bital sodium, and ether. During the late stage of the operation the dog vomited about 
nl. of bile-stained gastric contents. 

The wound was injected with 500,000 units of crystalline penicillin and a similar 
sunt combined with 1 gram of streptomycin was injected intramuscularly. The incision 
closed with 00 chromic catgut. 


Postoperative Course.—During recovery the animal gave evidence of pain over the 
ration site and was given 100 mg. of meperidine hydrochloride. On the following 
ning the dog appeared depressed. Respiratory distress was evident and the pulse was 
lly noticeable. The animal died shortly after 500 ml. of 5 per cent dextrose was 
linistered. 


Pathology Report.— 

Gross: A well-encapsulated mass was presented, measuring 10 by 10 by 12.6 em. On 
section, the capsule was 0.5 to 1 em. thick. The contents were essentially soft, with some 
d, gritty material present which made for some difficulty in cutting. 


Fig. 2.—Higher-power view of section shown in Fig. 1. Note island of “ghost” epithelium 


surrounded by basal epithelial cells. There is no peripheral cellular polarity as seen in basal- 
cell epithelioma. (Magnification, 110.) 


Microscopic: The tumor consisted of two types of cells. There were masses of basal 
cells, separated from one another by thin strands of collagenic connective tissue, but the 
peripheral cellular polarity seen in islands of neoplastic epithelium in basal-cell epithelioma was 
noticeably absent. In intimate relationship with these basal cells were numerous islands of 
“washed-out” squamous epithelial cells. These were the characteristic “ghost cells” (Figs. 
l and 2), There were numerous areas where transition between the two cellular types could 
be seen (Fig. 3). These islands of ghost epithelium were separated from one another by 
a richly vascularized connective tissue that showed evidence of recent hemorrhage in 





Fig. 3.—Numerous masses of “shadow cells” separated from one another by strands of 
collagenic connective tissue. Arrow points to transition from basal-cell to “shadow’’-cell 
types. (Magnification, <110.) 


Fig. 4.—Higher-power photomicrograph of area adjacent to that seen in Fig. 3. Not 
numerous foreign body giant cells lying free in the connective tissue and in intimate relation- 
ship to the island of “ghost” epithelium. Arrow points to a cell undergoing calcification 
(Magnification, 150.) 
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s-veral areas. There were numerous foreign body giant cells lying free in the connective 
ue septa and in intimate relation with the masses of ghost epithelium. Focal areas of 
ification were noted in the individual squamous epithelial cells (Fig. 4). Bone formation 
s present in many areas (Fig. 5). 


Fig. 5.—Section shows several pieces of newly formed bone at the top. Note the hemor- 
rhage in the mid-portion of the photomicrograph. Several foreign body giant cells are present 
in the region of the hemorrhage. (Magnification, 150.) 


Summary and Conclusions 


A ease of calcifying epithelioma in a 10-year-old Labrador dog has been 
deseribed. This is of interest for several reasons: (1) it was of unusually 
large size, never attaining these proportions in man; (2) it has not been known 
to oceur in the dog; and (3) it may present diagnostic difficulties. 
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ABERRANT SALIVARY GLAND TISSUE IN MANDIBLE 


Evucup L. Ricuarp, D.D.S., AND JosEPH ZiIskInD, M.D., New ORLEANS, La. 


LTHOUGH radiolucent defects with well-defined borders adjacent to 
teeth in the mandible usually represent some form of cyst formation, 
irrespective of classification, rarely a solid lesion may be found producing 
such a defect. We have had occasion to remove such a lesion from a left man- 
dible which presented itself by x-ray as a likely radicular cyst. At surgery 
this apparent cyst was found to be filled with solid tissue which histologically 
proved to be salivary gland tissue, probably originating from the-sublingual 
salivary gland. We were able to find only one reference to such a condition in 
the literature.t Because of the rarity of this finding, our case is being reported. 


Case Report 


E. H. A., a 46-year-old white man, came to the Regional Office, Veterans Administration 
Dental Clinic, for routine dental examination. Physical examination was essentially nega- 
tive and laboratory procedures were found irrelevant. X-ray examination of the teeth 
revealed numerous fillings and extensive caries. Extraoral films showed what appeared to 
be a large cyst in the region of the left lower first cuspid and premolar (Fig. 1). This 
apparent cyst had a fairly well-defined sclerotic border. The associated teeth were vital. 
The lower left third molar was found to be impacted. Also visible were three large areas 
of calcification in the soft tissue of the right neck posterior to the angle of the right man- 
dible (Fig. 2). These suggested calcified lymph nodes. It was decided that all remaining 
teeth should be extracted and full upper and lower dentures constructed. On July 7, 1955, 
extraction of the patient’s teeth was begun. On Aug. 9, 1955, under local 2 per cent Xylo- 
caine anesthesia, the lesion in the left mandible was removed. An incision was made at 
the gingiva on the buccal side. The soft tissue was reflected and the bone was exposed. 
The bone appeared normal in color and structure but the buccal plate was thinned out in 
this area. The thin bone was punctured and the opening was enlarged by bone rongeurs 
and burrs. No cyst wall or lining of the cavity was encountered, but solid tissue was found. 
The tissue was freely movable and unattached to the wall of the cavity, except for a small 
pedicle on the lingual side. At this site of attachment there appeared to be a defect in 
the lingual surface of the bone measuring approximately 2 to 3 mm. in diameter. Move- 
ment of the mass revealed that the soft tissue on the lingual side of the mandible was 
movable. The mass was then amputated from the lingual side of the cavity through the 
buceal opening by scissors. Brisk bleeding was encountered and was stopped by pressure. 
The cavity was filled with Gelfoam and the wound was closed with nylon sutures. The 
wound healed uneventfully. X-ray examination on April 9, 1956, showed evidence of early 
reossification of the cystic area previously noted in the left lower premolar region (Fig. 3). 

From the Dental Service, Regional Office, Veterans Administration, and the Clinical 
Laboratory, Veterans Administration Hospital, New Orleans, Louisiana. 

Reviewed in the Veterans Administration and published with the approval of the Chief 


Medical Director. The statements and conclusions published by the authors are the result 
of their own study and do not necessarily reflect the opinion or policy of the Veterans 


Administration. 
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Fig. 1.—Roentgenogram of left mandible showing radiolucent area in region of lower left 
cuspid and premolar. 


2.—Large areas of calcification in region of angle of right mandible, probably calcified 
ymph nodes, 





Fig. 3.—Radiolucent area in left mandible showing evidence of early reossification. 


Fig. 4.—Microscopic low-power view of mass. 
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Tissue Examination—The specimen consisted of a lobulated mass measuring 2.5 by 2 
- 1.5 em. (Fig. 4). Its surface was generally intact and it was moderately firm in con- 


tency. The cut surface was yellow brown. Microscopic examination revealed a mixed 


ndular structure composed of mucous and serous cells with excretory ducts resembling 


t seen in the sublingual salivary gland (Fig. 5). 


Fig. 5.—Microscopic section showing mucous and serous cells with excretory duct resembling 
sublingual salivary gland. 
Discussion 

Thoma? mentions that aberrant salivary gland tissue may be found in 
various sites in the neck adjacent to the major salivary glands. Jacobs’ de- 
scribes, under ‘‘Mandibular Embryonic Defect’’ a lesion similar to ours. In 
the ease which he cites, the lesion was found to be a recess in the lingual sur- 
face of the mandible in the molar area in which a part of the oral lobe of the 
submaxillary gland was lodged. In our case, the defect was present in the 
left lower cuspid and premolar area. No definite association with the sub- 
lingual gland was noted, but there probably was a small defect in the lingual 
cortex of the left mandible. It is likely that there was a connection with the 
sublingual salivary gland through this osseous defect which could not be 
definitely demonstrated at surgery. 


Conclusion 


A case of mandibular aberrant salivary gland tissue, probably arising from 
the sublingual salivary gland, is reported. This is apparently a very rare 
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condition. Clinically, there is no way of knowing that such a lesion is presen‘ 
and only by surgical removal and tissue examination can such a diagnosis b: 
made. 
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ON THE OCCURRENCE OF MUCOUS CELLS IN PAPILLARY 
CYSTADENOMA LYMPHOMATOSUM 


Ropert J. Goruin, D.D.S., M.S., anp A, P. CHaupury, D.D.S., P#.D., 
MINNEAPOLIS, MINN. 


(LIGHTLY over 5 per cent of the tumors found in the major salivary glands 
») fall into that category known as Warthin’s tumor or papillary cystad- 
enoma lymphomatosum. This tumor has been extensively and adequately 
reviewed by many investigators and shall not be discussed in detail here. Re- 
cently we had occasion to review the material both at the Surgical Pathology 
Department of Columbia University, College of Physicians and Surgeons, and 
at the University of Minnesota. Among sixty-three examples of this tumor, 
there was but one case in which abundant mucous glands were noted among 


mi one ae 
Fig. 1.—Low-power photomicrograph showing papillary cystadenoma lymphomatosum, 
stained with hematoxylin and eosin. Note ductlike structures enclosing lymphoid tissue. 
Note germinal center. 
From the Division of Oral Pathology, School of Dentistry, University of Minnesota. 
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Fig. 2.—High-power view of same tumor. Note mucous cells in wall of cystadenoma, stained 
with hematoxylin and eosin. 


Fig. 3.—Note mucous cells stained with mucicarmine. 





e 


me 10 MUCOUS CELLS IN PAPILLARY CYSTADENOMA LYMPHOMATOSUM 1093 
. duct cells. The apparent rarity of this phenomenon has been pointed out 
Foote and Frazell’ in their excellent monograph on major salivary gland 
thology. We are not aware of any other reference to this phenomenon. 
is not known whether this finding is beyond the expected occurrence, for 
‘ely one will note mucous cells in the large and intermediate ducts of the 
‘otid, the gland in which nearly all of these tumors occur. 

The single example among sixty-three cases cited above was found in the 
rotid gland of a 65-year-old man. Sections were stained with hematoxylin, 
sin, mucicarmine, and PAS (Figs. 1, 2, and 3). 


Summary 


One case of papillary eystadenoma lymphomatosum in a series of sixty- 
ree examined revealed large numbers of mucous cells within the ducts. 
jucus was demonstrated by several stains. It should be interesting to deter- 
ine whether these mucous cells occur any more frequently in this tumor than 
ould be expected on chance occurrence alone, as mucous cells are seen oc- 
isionally in the large and medium-sized ducts of the normal parotid gland. 
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Endodontics 


ISOLATION AND IDENTIFICATION OF MICROORGANISMS FROM 
UNEXPOSED CANALS OF PULP-INVOLVED TEETH 


LEE R, Brown, JR., M.S.,* AND CHARLES E. Rupoupu, JR., D.D.S.,** 
BETHESDA, Mp. 


Introduction 


OR nearly sixty years most endodontic procedures have included attempts 

to disinfect the root canal. Microorganisms were considered a probable 
etiological factor in pulp pathology as early as 1894, when Miller observed 
them in diseased pulp tissue.? 2 In 1901 when Onderdonk verified the presence 
of bacteria by culture, he demonstrated the feasibility of bacterial culture 
control in root canal therapy.” ” 

Later investigators** of pathologically involved pulps indicated that the 
root canal flora corresponded closely to the oral flora. Most reports concurred 
on the frequeney with which some of the basic types appeared, but they dif- 
fered widely on the incidence of those types which appeared less frequently. 

As many investigators’*° devised various culture methods to stimulate 
growth of a larger spectrum of organisms, the use of bacterial culture control 
increased rapidly ;? 1*?° however, disinfection still failed in some cases and 
drug limitations became known. The need for further study of the root canal 
flora was emphasized as endodontists used new antibacterial agents—the 
sulfonamides and antibiotics—with varied success.”*-*° 

However, the endodontist was still confronted with such questions as: 


. What is the most effective root canal therapy? 

. What is the incidence of the various microbial types? 

. Through what avenues do bacteria invade the pulp? 

. What constitutes a culture contaminant? 

. Are present culture control methods in the clinic adequate? 


Presented in part before the annual meeting of the American Association of Endo- 
dontists, Chicago, Illinois, Feb. 3, 1957. 

The opinions or assertions contained herein are the private ones of the writers and 
are not to be construed as official or reflecting the views of the Navy Department or the naval 
service at large. 

Received for publication May 10, 1957. 

*Bacteriologist, U. S. Naval Dental School, National Naval Medical Center, Bethesda, 
Maryland. 

**Commander, Dental Corps, U. S. Navy; Head, Endodontics Division, U. S. Nava! 
Dental School, National Naval Medical Center, Bethesda, Maryland. 
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A more thorough knowledge of the flora of pulp canals seemed necessary. 
1955 Mazzarella, Hedman, and Brown’ began a study in an attempt to 
late and identify microorganisms from the unexposed canals of pulp-in- 
ilved teeth. This article presents a second preliminary report on a total of 


venty specimens. 
Materials and Methods 

In this study, teeth having unexposed pulp canals, no deep carious lesions, 
) discernible gross anatomic defects, no large restorations, no extensive perio- 
mtal involvement, and no history of severe trauma were used. History of 
vere trauma was determined to a great extent by careful patient interroga- 
on. 
A tooth, in situ, was isolated with rubber dam and a cervical rubber dam 
amp. The tooth, the clamp, and a generous area of the dam were swabbed 
ith a 7 per cent tincture of iodine. From the lingual or occlusal surface, 
entrance to the pulp chamber was effected with sterile burrs, sizes 37 and 4. 
Powdered enamel and dentine were removed with an aspirator, the tip of 
hich was sterilized by heating to redness before each use. When access to 
the pulp chamber was gained, a dry, sterile paper point was inserted into the 
pulp canal. After one minute, the point was removed and placed in a tube 
containing a broth suitable for spirochete culture. This specimen was sent to 
Dr. E. G. Hampp, of the National Institute of Dental Research, for spirochete 
cultivation. A second paper point, inserted into the pulp canal immediately 
after removal of the first, was allowed to remain for one minute and, upon 
removal, was shaken for an additional minute with 2 ml. of proteose peptone 
broth. Of this washing, 0.2 ml. was inoculated into each of the initial culture 
media for cultivation of the remaining microbial flora (other than the spiro- 


chetes). 
The following initial culture media were used: 


Blood agar plus ascitic fluid (incubated anaerobically at 37° C. 
for 48 hours). 
Blood agar plus ascitic fluid (incubated aerobically at 37° C. for 

48 hours). 

Chocolate agar (incubated in 10 per cent carbon dioxide atmos- 
phere at 37° C. for 48 hours). 

PPLO agar plus PPLO serum (Difco) (incubated aerobically at 
37° C. for 10 days). 

Sabouraud’s agar plus dextrose (incubated at room temperature 

for 7 days). 

Fusiform agar** (incubated anaerobically at 37° C. for 72 hours). 
Thioglycollate broth, with resazurin indicator, plus dextrose (in- 
cubated aerobically at 37° C. for 48 hours). 

When the initial plating was completed, the remaining bacterial suspen- 
sion was studied by dark-field and phase-contrast microscopy, and by light 
microscopy with various staining methods. From the microscopic observa- 
tions, the general morphology and motility of the organisms present were re- 


corded. 
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After the appropriate periods of incubation, the isolated colonies from the 
original plating were studied microscopically (as above) as a check on the 
purity of cultures and the completeness of cultivation procedures. Each 
colonial type was subcultured successively for pure cultures. When pure 
cultures were obtained, the usual bacteriologic procedures were used for 
identification. 


TABLE I. PRELIMINARY FINDINGS BASED ON SEVENTY SPECIMENS 








Incidence of Positive Specimens 
Direct dark-field and phase-contrast microscopic studies 
Direct stained smears 
Initial cultures 
Number of Isolations Related to Culture Methods 


Enriched media: 

Blood agar (anaerobic) 

Chocolate agar (10% CO,) 

Blood agar (aerobic) 

Thioglycollate fluid medium (used on last 26 specimens) 

Huntoon’s medium (used on last 38 specimens by National 

Institute of Dental Research, for spirochetes only) 

Selective media: 

Sabouraud’s dextrose agar 

PPLO agar — 

Fusiform agar (used on 14 specimens) 

Oxygen Requirement of Isolated Cultures 


Facultative anaerobes 51.3% 
23.9% 


Anaerobes 
Aerobes 23.9% 
10% CO, 0.8% 
Incidence of Types of Organisms Isolated* 
Streptococcus (alpha and gamma hemolytic—Lancefield39 
grouping negative 
Corynebacterium (diphtheroids of various species) 
Micrococcus (various species) 
Treponema (small oral treponema) 
Neisseria 
Fusobacterium (strains of polymorphum) 
Diplococcus 
Aerobacter 
Pseudomonas 
Unidentified 
Cocei (gram-positive, classification undetermined ) 
Rods (gram-negative, unclassified due to biochemical reaction) 
Organisms Lost on Attempted Isolation From Initial Cultures 
Gram-negative rods (2 vibrios, 2 fusiforms, and 7 
unidentified forms) 
Gram-positive cocci (streptococci and 3 unidentified forms) 
Gram-positive rods (diphtheroids and 3 unidentified forms) 
Gram-negative cocci 


11 
11 
6 
6 


Total 34 





*Attempts were made to classify the isolated organisms into species, in accordance 


with the system in Bergey’s Manual of Determinative Bacteriology.” 
it 7Six specimens contained many fusobacteria, but failed to grow or were lost in sub- 
culture, 


Discussion 
In the seventy patients studied, a mixed infection was usually observed. 
As is common in bacteriologic investigations, however, organisms were more 
easily seen than cultured, and often the morphologic forms predominant in 
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, microscopic studies were not cultivatable. These particular types were 
imentous forms, fusiforms, and vibrios. The attendant bacteriologice prob- 
as of culture maintenance and definitive identification were present. In 
reement with previous reports, streptococci, diphtheroids, and micrococci 
re identified most frequently. Conversely, Micrococcus pyogenes var. aureus 
d Micrococcus pyogenes var. albus, although commonly found by other in- 
stigators, were rarely isolated in this study. No moniliae or lactobacilli were 


und. 

It is conceivable that this high incidence of streptococci, diphtheroids, 

and mierocoeci may be accounted for, in part, by their relative ease of isola- 
m. Thus, this high frequency would distort the significance of their regu- 

larity in pulp canal cultures. Likewise, the difficulty in culturing the spiro- 
chetes and fusiforms is no reflection upon their potential inimical action, al- 
though this point has yet to be substantiated. In the early part of the study, 
mieroseopie observations hinted at the presence of spirochetal forms among 
the detritus, although clear-cut fields could not be found. On the thirtieth 
specimen, the presence of the suspected spirochetes was confirmed ; of the last 
forty-one specimens, twenty-four contained spirochetes. Therefore, it is be- 
lieved that the high incidence of the more readily cultured organisms may 
have less significance than heretofore believed. 

3ecause the spirochetes observed by dark-field microscopy were small 
morphologically and limited in number, it was difficult to recognize them. 
or clarification of morphology, therefore, the Fontana spirochete stain was 
used to supplement dark-field microscopy. After these methods disclosed the 
presence of spirochetes in a few samples, Dr. E. G. Hampp, of the National 
Institute of Dental Research, was consulted. From this point on, Dr. Hampp 
attempted to culture the spirochetes. His observations are reported in a 
second article on this study entitled “Isolation and Identification of Spiro- 
chetes Obtained From Unexposed Canals of Pulp-Involved Teeth,’’ which 
appears in this issue of OraL SurGERY, ORAL Mepicine, & OraL PATHOLOGY. 

Since the percentage of positive specimens was high, and since fusiforms, 
spirochetes, and many other organisms observed in this study were oral in- 
habitants, techniques were checked periodically to insure against contamina- 
tion of the suspensions. Samples were taken from the surfaces of the isolated 
tooth and from the operative field during the pulp canal sampling, and were 
treated in the same manner as outlined for those from the pulp canal; how- 
ever, no microorganisms were observed, either microscopically or culturally. 
When suspensions displayed relatively high numbers of spirochetes, saliva 
samples were examined and the patient’s serum was tested by the Kahn 
method, but no significant facts were noted. As previously stated, there were 
no significant periodontal conditions in these patients. 

We feel that the phase-contrast and dark-field microscopes were decided 
assets in this study. Without these microscopic techniques, the spirochetes, 
fusiforms, vibrios, and many other organisms of more complex form—all 
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present in limited numbers in the bacterial suspensions—would not have been 
observed and cultured. Therefore, it cannot be emphasized too strongly that 
these techniques are of the greatest importance in a definitive study. 

Since many organisms observed microscopically in the initial suspensions 
failed to grow, we believe that the culture methods currently used are not 
entirely adequate to reveal the complete bacterial flora of pulp canals. (W. D. 
Miller*: discussed this as early as 1894.) We believe, furthermore, that com- 
pleteness may be obtained by a study of special growth requirements, with 
subsequent revision of culture methods, for it is assumed that much of the 
difficulty in cultivation may be due to environmental and symbiotic conditions 
existing in pulp canals. Some of the patients had long histories of pulpal 
involvement; because environmental conditions of the necrosing pulp cannot 
be duplicated, the cultivation of these organisms may never be achieved. 


Summary 


In seventy patients selected for this preliminary study, mixed infections 
were prevalent, and the high incidence of streptococci, diphtheroids, and 
micrococci was reaffirmed. 

Microbial forms were observed in 90 per cent of the specimens when the 
phase-contrast and dark-field microscopes were used to examine the initial 
suspension. Direct stained smear techniques revealed organisms in only 71 
per cent of the specimens. This difference emphasized the importance of 
using the phase-contrast and dark-field microscopes in definitive studies. 

Microbial forms that were not cultivatable were observed microscopically. 
This fact demonstrated the importance of further studies to develop media to 
supplement current culture methods. Such developments could reveal the pos- 
sible overemphasis of the high incidence of the more readily cultured or- 
ganisms occurring in root canals. 

The fact that Micrococcus aureus and Micrococcus albus were rarely iso- 
lated and that moniliae and lactobacilli were never isolated was evidence that 
the bacterial flora of unexposed pulp canals is different from that reported for 
exposed pulps. 

The presence of spirochetes in unexposed pulp canals was revealed during 
this study. The potential inimical action of both the occurring spirochetes 
and fusiforms awaits substantiation. 
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ISOLATION AND IDENTIFICATION OF SPIROCHETES OBTAINED 
FROM UNEXPOSED CANALS OF PULP-INVOLVED TEETH 


Epwarp G. Hampp, D.D.S., M.S.,* BetHespa, Mp. 


Friese members of the oral microbiota have been found in exposed root 
eanals of pulp-involved teeth. Numerous types of these bacteria have 
been identified, and on oceasions have ineluded the oral spirochetes.** The 
latter microorganisms have been reported on few occasions in the periapical- 
involved tissues of such teeth.2** The fact that the bacteria found in the 
exposed canals of pulp-involved teeth closely parallel those found in the oral 
microbiota is not unexpected. 

In the latter part of 1953, a study was initiated by Mazzarella, Hedman, 
and Brown‘ to determine the presence of microorganisms in unexposed pulp 
canals of teeth. More recently, this work has been continued and extended 
by Brown and Rudolph.’ It was the purpose of their studies to determine if 
bacteria gained access to root canals of teeth by routes other than exposure 
and, if so, to isolate, cultivate, and identify such organisms. 

During the course of their studies, numerous types of microorganisms 
were isolated from such specimens. Microscopie examination of samples taken 
directly from the root canals of these cases occasionally revealed the presence 
of spirochetes along with other bacteria. 

It was the purpose of the present investigation to make a detailed study 
of the occurrence, isolation, cultivation, and identification of the spirochetal 
organisms from thirty-eight cases obtained thus far from the studies of Mazza- 
rella, Hedman, and Brown‘ and more recently from Brown and Rudolph.’ 


Materials and Methods 

The patients employed in this study were the same as those reported by 
Rudolph and Brown’ for their phase of this investigation. They met certain 
criteria as established by these investigators for inclusion in the study group. 
Aseptic techniques were employed for isolation of the tooth under considera- 
tion, gaining access to the pulp chamber, and sampling the contents of the 
root canal(s).’ Specimens employed for culture studies of spirochetes were 
obtained on paper points that had been placed in a tube of holding medium. 
The medium employed for this purpose is a modified Huntoon’s hormone 
broth,* * enriched with 0.1 per cent glutathione and 10 per cent ascitic fluid. 

*Senior Research Associate, American Dental Association at the National Institute of 
Dental Research, National Institutes of Health, Public Health Service, U. §. Department of 
Health, Education and Welfare, Bethesda, Maryland, 
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The isolation and pure cultivation of the spirochetes were accomplished by 
‘st transferring the paper point from the holding medium, under aseptic con- 
itions, to a tube of modified Huntoon’s hormone agar’ enriched at the time 
‘use with 10 per cent ascitic fluid and 0.1 per cent glutathione. This medium 

referred to subsequently as the enrichment medium. The culture tube was 
ibber stoppered and incubated in air at 35° C. The culture was examined. at 
venty-four-hour intervals until large numbers of actively growing spirochetes 
ere observed by dark-field microscopic examination of wet mounts. 

After the spirochetes had grown in sufficient numbers in the enrichment 
iedium, primary isolation was accomplished by a well-plate method described 
sewhere.*° This method has been used successfully for the isolation of all 
1e morphologie types of oral spirochetes from gingival scrapings both from 
ises of oral disease as well as normal mouths.?°"* The medium used for the 
rimary plates was the same as the enrichment medium employed for cultur- 
ig the organisms retained on the paper point. While the medium was still 
| the fluid state, approximately 20 ml. was dispensed into each of three 30 ml. 

beakers and permitted to solidify. At this time, a well about 5 mm. in di- 
ameter and 1.5 em. deep was prepared in the agar by means of a glass pipette.*° 
The beaker well plate was covered with a sterile paper cap and permitted to 
stand in air at room temperature for about one hour and at frequent intervals 
the fluid formed in the well by syneresis was removed with a capillary pipette. 
This step is essential in order that after inoculation of the well plate the reser- 
voir does not become filled to capacity with fluid and thus allow contaminating 
organisms to grow out onto the sterile agar surface. 

The well plates thus prepared were inoculated by withdrawing a small 
quantity of spirochetal containing inoculum from the enrichment culture con- 
taining the paper point. The material was carefully deposited in the well and 
care was exercised to prevent the inoculum from coming in contact with the 
lip of the reservoir or the free surface of the medium away from the well. 
The sterile paper cap was placed over the beaker and loosely fitted with a 
rubber band. The plates were placed in an upright position in jars rendered 
anaerobie with hydrogen, catalyzed by electrically heated platinized asbestos 
coils, and incubated at 35° C. 

The primary well plates were observed at twenty-four-hour intervals and 
when the characteristic hazy white growth of the spirochetes was observed 
out in the surrounding medium, away from the vicinity of the contaminated 
well, subeultures were made from these plates. Transfers were made by 
removing a column of spirochetal containing agar through the sterile agar 
surface and depositing the inoculum in a tube of the same medium employed 
in the primary plates. The culture tubes were rubber stoppered and incubated 
aerobieally at 35° C. Once the spirochetes were isolated, wet preparations 
were examined under the dark-field microscope to determine what morphologic 
types of spirochetes were present. Shake tubes were then prepared and single 
colonies of organisms were subcultured to insure obtaining a single type of 
organism, 
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Results 


Microscopie examination of material obtained from root canals exhibited 
small numbers of spirochetes that appeared to be of the smaller oral treponeme 
types. Subsequent cultivation of these organisms confirmed this observation. 
Of the thirty-eight root canal specimens employed for cultivation of the spiro- 
chetes, twenty-one were microscopically positive for these organisms. When 
the paper points were placed in a tube of enrichment medium to elicit the 
growth of the spirochetes and to facilitate primary isolation of the organisms, 
only fourteen positive cultures were obtained. Of the fourteen spirochetal 
containing cultures, ten pure isolates have been obtained thus far and they 
are all of the smaller treponeme type; Borrelia vincentii and Borrelia buccale 
were not observed microscopically or culturally. Of the ten pure strains of 
the smaller treponemes obtained in this study, two are definite gas producers. 
Such strains have not been observed previously in our extensive collection of 
oral spirochetes obtained from human sources. 

In addition to the spirochetes isolated during these investigations, one 
strain of Spirillum sputigenum (Selenomonas) was isolated in pure culture and 
others were observed in mixed cultures contained in enrichment tubes. 

Of the thirty-eight specimens employed for cultivation purposes, eight 
were negative for any type of organism in the enrichment medium. Of the 
eight negative cultures, two samples were frozen in a deep freeze prior to use 
because it was not expedient to culture the material at that time. 


Discussion 


The thirty-eight root canal specimens employed for cultivation of the 
spirochetes were shown microscopically to be positive for spirochetes in 
twenty-one instances. However, when the specimen-containing paper points 
were placed in the enrichment medium to elicit growth of the organisms, only 
fourteen such cultures were positive for the spirochetes. This finding was not 
unexpected since, from necessity, the specimens obtained for cultivation were 
small in amount and contained but few organisms. In the isolation and pure 
cultivation of spirochetes, a large sample containing many organisms is de- 
sirable since these organisms are nutritionally fastidious and little is known 
concerning their exact growth requirements.?° 

The fact that six sterile cultures were obtained in this phase of the study 
further substantiates the meticulous nature of the clinical methods described 
elsewhere for obtaining root canal samples without contamination by the oral 
microbiota.’ Of the six sterile cultures, two had been maintained in a deep 
freeze in the frozen state because it was not expedient at this time to carry out 
cultural procedures. The freezing and maintenance of these samples for a 
few days, in view of the small numbers of all types of organisms as well as 
the spirochetes in such samples, may have been responsible for the results 
thus obtained in these two cases. 

The isolation and pure cultivation of the strains of spirochetes in this 
investigation have presented some difficulties in primary isolation since they 
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lo not generally grow out from the reservoir in the well plates far enough 
o facilitate and insure routine pure subcultures. This lack of extensive 
spreading outward from the well accounts for the failure to isolate all four- 
een strains of organisms from mixed cultures. Further, in shake cultures, 
liserete irregular colonies develop which do not generally produce an ex- 
ensive white haze around the individual colonies after a few days of incuba- 
ion, whereas the oral strains of organisms obtained from gingival scrapings 
yroduce spherical colonies which do produce the extensive white haze so 
typical of the spirochetes. 

The presence of spirochetes in nonexposed, nonvital teeth in which the 
supporting soft and hard tissues have not been exposed to the ravages of 
eriodontal disease raises the very important question of their mode of en- 
tranee into the pulp chamber and their role in such conditions. The only 
plausible explanation of the presence of the spirochetes in such cases would 
seemingly be by spread from the gingival sulci, by direct extension through 
the soft and/or hard tissues, or by way of the lymphatic or blood channels. 

For many years the oral spirochetes were incriminated as the etiological 
agents of certain types of uleeromembranous lesions of the oral cavity. How- 
ever, in animal experiments conducted in this laboratory employing pure 
strains of the smaller oral treponemes, B. vincentii and B. buccale, and using 
various routes of inoculation and different laboratory animals, a lack of 
pathogenicity of pure cultures of these organisms has been demonstrated.** 
To date, the only evidence that would indicate that these organisms may 
possess pathogenic potentialities is the fact that they have been observed 
routinely in the subepithelial connective tissue to the exclusion of other micro- 
organisms in routine biopsy material obtained from acute cases of ulcerative 
gingivostomatitis.™* 

The demonstration, both microscopically and culturally, of spirochetes 
in unexposed, pulp-involved teeth adds further credence to the assumption 
that the oral spirochetes may possess invasive properties under certain con- 
ditions. This phase of the problem is in need of further elucidation and is 
being given consideration. 

Summary 


Microscopie examination of specimens obtained from unexposed canals 
of pulp-involved teeth exhibited the presence of spirochetes in twenty-one 
specimens out of thirty-eight samples. Subsequent cultivation of this ma- 
terial resulted in the isolation and pure cultivation of ten strains of the small 
type of treponemes. In addition, four mixed cultures containing small 
treponemes were obtained in enrichment tubes. Of the ten pure isolates of the 
small treponemes obtained in this study, two were definite gas producers. 
B. vincentii and B. buccale were not observed, either microscopically or cul- 
turally, in these specimens. 

In addition to the small treponemes, one strain of Spirillum sputigenum 
Selenomonas) was isolated in pure culture and other strains were observed 
in enrichment tubes in mixed culture. 
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Bacteriology 


PROTEOLYTIC ORGANISMS OF THE CARIOUS LESION 


GENEVIEVE D. Rotu, D.D.S.,* Kansas Crry, Mo. 


Introduction and Review of Literature 


LTHOUGH research for many years has been directed toward the cause 
| of dental caries, the exact mechanism still remains unexplained. Studies 
on the composition of the teeth have shown that they are made up of two 
main constituents—inorganie salts and an organic matrix. It is known that 
dental earies destroys both constituents. From this knowledge have developed 
two major theories—the acidogenic and the proteolytic—to explain the carious 
process. While the bacteriology of the former has been well explored, most of 
the proteolytic theories are based on histologic evidence.” ** 1% 24 28: 34, 35, 40-42 

When a search for the proteolytic organisms in the carious lesion has been 
made, the isolations have been random samplings with a subsequent study of 
the organisms directed toward their ability to lyse miscellaneous unrelated 
proteins, that is, coagulated egg albumin, coagulated serum, hemoglobin, 
casein, and gelatin.*$ 

Advanees in analytical techniques of the organic matrix of the tooth have 
resulted in a definition of the structure as the protein, collagen. It is present 
in dentine, cementum, and to a lesser degree in enamel.’® ** °* Its presence 
in connective tissue (that is, pulpal elements) has long been known. It would 
seem pertinent, therefore, if one is to explain collagen (organic matrix) break- 
down which oceurs in earies, to study the organisms present in the lesion and 
investigate their relationship to collagen chemistry. 

Collagen is found in soft tissues in the form of fibers. These fibers show 
marked swelling on exposure to acids and alkalies and, on prolonged heating, 
are converted to gelatin. The fibers are very resistant in their native state, 
being lysed only by the enzyme, collagenase, but in an altered form, such as 
Azocoll (collagen coupled with an azo dye) or hide powder, they show sus- 
ceptibility to a number of organisms. 

Neuberger*® stated that the fibers are recognized in their native state by 
x-ray diffraction and electron optical methods and by their distinctly different 
amino acid content, which disclosed amounts of hydroxyproline and hydrox- 
ylysine which have not been detected in studies of any other protein. 


*Associate Professor of Periodontology, University of Kansas City School of Dentistry. 
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In the formation of collagen in the body, health or disease influences the 
pattern of polymerization of the fiber and this perfection or disruption can 
be seen in electron microscopic studies of collagen from soft tissues. Keech* 
has reported that disoriented fibers are more susceptible to enzyme action and 
that age or maturation is a factor, as collagen taken from children is more 
susceptible than that secured from adults. Present knowledge has not ad- 
vanced sufficiently to permit such a study of bone or teeth. Calcification has 
so enmeshed the organic structure as to make its extraction in an unaltered 
form impossible. Acid or basic extraction, reprecipitation, or chemical analy- 
sis gives evidence of its presence, but fails to portray the actual linkages as 


they exist in the specific area. 

Nageotte,®* using rat tail collagen, found that it contained an acid-soluble 
fraction which could be reprecipitated in the form of fibers by sodium chloride. 
This phenomenon has been studied by numerous other investigators*® ** who 
found that these fibers, if examined with the electron microscope, are indistin- 
guishable from those of native collagen. A second fraction of collagen is soluble 
at neutral or alkaline pH.*® ** 

Since tooth collagen itself is not available for study, it was deemed ad- 
visable to study a protein having as near as possible its major components 
and linkages. It is admitted that later research may disclose that there is 
a basic difference between skin collagen from animals and the collagen in the 
human tooth. However, at present it is known that they contain the same 
amino acids, both quantitatively and qualitatively. Hide powder is such a 
protein, denatured as a result of treatment. ‘‘The hide is salted, cellared, 
stored for several months, rehydrated at the tannery, treated with a slurry 
of lime up to 12 per cent hide weight, and 0.4 per cent sodium sulfide, un- 
haired, fleshed, the lime partly washed out in a wheel with ammonium chloride, 
then finally hung in boxes with 0.1 per cent HCl until the hide when dry has 
a pH of 5.20, and an ash content of 0.15 per cent or less.’”® After this treat- 
ment it obviously must differ from native collagen, but how it differs chemi- 
eally or physically is not known. It is much more susceptible to enzyme ac- 
tion and must have either a shorter chain pattern, one exposing bonds which 
are more available for enzyme action, or have been altered by the re- 
moval of an intercementing substance so far unidentified. Collagen itself, 
when put under tension, uncoils so that enzyme reaction with pepsin takes 
place more rapidly.*7 It might also be theorized that the interaction of the 
mixed biota of a carious lesion may produce various stages of depolymeriza- 
tion of collagen as the lesion progresses, or that different teeth may exhibit 
variation in maturation of the collagen itself. The hide powder is commer- 
cially available and is easily prepared for use as a substratum for the study 
of proteolysis. It is known to be a degraded or denatured collagen. 


Materials and Methods 


Bacterial samples taken from carious human teeth were divided into two 
major categories: Group I, teeth which were undergoing operative procedures, 
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nd Group II, teeth which had been extracted. Subdivisions were also made 
f both groups. The teeth in Group I were isolated with a rubber dam. Ini- 
ial openings into the carious areas were made with burrs or hand instru- 
ents. As the deeper areas were reached, sterile spoons were used to scrape 
- lift out the sample, which was transferred to 2.00 ¢.c. nutrient broth and 
laced in a tissue homogenizer, as were the samples from all categories of 
he experiment. Subgroups were (a) enamel caries, (b) dentine caries with 
ulp not exposed, and (e) deep dentinal caries with pulp exposed. 

The teeth in Group II were extracted and placed in a sterile Petri dish. 

hey were taken to the laboratory and all cultures were made within an hour 
ollowing the extraction. The teeth were held in sterile gauze and split open 
vith a sterile bone chisel. Areas selected for culture were deep within the 
rown of the tooth and had no contact with the external surface of the decay. 
subgroups were (a) dentinal caries, pulp not exposed, (b) deep dentinal caries, 
ulp exposed, and (¢) pulp tissue from exposed teeth, some of which were 
bseessed and putreseent. Obviously, there could be some overlapping of sub- 
vroups, as some pulpal tissue may have been ineluded in the deep dentine sam- 
ples and vice versa. It is also possible that in the extraction series teeth listed 
as not exposed might have experienced exposure if they had been subjected 
to clinical operative procedures. 

Each sample was ground in the tissue homogenizer to secure an even dis- 
tribution of material. Three aerobic and three anaerobic hide powder pour 
plates (pH 7.00)** were made in a dilution series. These plates were made of 
Difeo Blood Agar Base with 1 per cent horse serum added.** They were in- 
cubated at 37° C. The anaerobic plates were placed in Brewer jars with 95 
per cent H, and 5 per cent CO,.. As soon as lysis of the hide powder was evi- 
dent (two to three days) an attempt was made to estimate the percentage of 
positive colonies on the plate. Stained smears were made of all positive col- 
onies and transfers were made on hide powder streak plates for further study, 
isolation, identification, and re-evaluation of enzyme production. Plates from 
some cases yielded only a few colonies and were discarded as not having a 
sufficient range of bacterial growth to evaluate. Others were overgrown and 
isolation was impossible. All of the cases included in the experimenta] data 
yielded a fair amount of growth. Many organisms which were positive on 
the original plates were not positive in pure culture and a complete smear of 
the original plates disclosed many organisms morphologically similar to the 
positive isolates which were not producing lysis of the hide powder. The 
phenomenon remains unexplained ; however, it is well known that enzyme pro- 
duetion may vary widely among members of a single species. 

Positive isolates were divided into groups. Representative members of 
each group were selected for detailed study and as these showed little or no 
variation in biochemical reactions, the remaining isolates were identified only 
by gram stains and as few chemical tests as were deemed essential for their 
placement within a group. 
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Their reaction to antibodies was studied on blood agar baseplates using 
Desi-Dises Rings No. 1 and No. 3 (Scientific Products Division of American 
Hospital Supply Corporation). Biochemical tests were those recommended by 
the pure culture manual.*® The proteins (hide powder, native rat tail tendon 
collagen, and dentine) were sterilized with 1 per cent liquid ethylene oxide. 

Powdered dentine was prepared from dried permanent human teeth, us- 
ing a slowly rotating round burr. The entire roots with attached cementum 
were included. Some of the teeth were carious, some were caries free, and the 
samples were pooled; 0.8 mg. amounts were weighed out and placed in dialysis 
tubing with (1) lactie acid, pH 3 to 3.5, and (2) hydrochloric acid for twenty- 
four hours, and were dialyzed against running tap water for an additional 
twenty-four hours. The decalcified dentine was then sterilized with 1 per cent 
ethylene oxide and incorporated into the blood agar base plates in the same 
way as was the hide powder, this amount making approximately 100 c¢.c. and 
pouring eight Petri plates. Undecalcified dentine was used in one series of 
plates. 

In order to establish the pH range of the enzyme and the organisms’ 
growth range, four representative organisms were cultured at various pH 
levels on buffered blood agar base plates containing hide powder. Growth was 
observed and lysis of the hide powder was recorded. 

The gelatinase test utilized was the plate method,** a delicate test which 
discloses any degree of gelatinase activity. 


Experimental Findings 


A total of 104 teeth were examined bacteriologically on hide powder pour 
plates. In Group I (teeth undergoing operative procedures) there was a total 
of thirty-five teeth with subdivisions as shown in Table I. Group II ineluded 
a total of sixty-nine teeth. 


TABLE I. Finan SUMMARY OF ISOLATIONS 








NEGA- 
NO- GAF- MICRO- | STREP- | ACTINO- TIVE TOTAL 
TEETH STUDIED CARDIA FKYA coccl |TOCOCCI | MYCES CASES CASES 





I. Teeth undergoing 
operative procedures 
Enamel 1 
Dentine—not exposed 1] 
Dentine—exposed 4 
Totals 


. Teeth undergoing 
extraction 

Dentine—not exposed 

Dentine—exposed 

Pulp exposed 

Totals 2 
Grand Totals 3! 
*Positive colonies on original plates. Some or all of colonies not positive on transfer. 


17 10 44 


3 1 + 10 
5 


9 

5 0 15 
BY 1] 2 27 9 69 
5) 20 : 3: 27 104 


9 
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The isolates (hide-powder-positive), as shown in Table I, include several 
groups of organisms. Because heretofore no tests have been conducted on 
this substratum and because these groups have not been completely studied 
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\etabolically, they are not recorded in Bergey’s Manual of Determinative 
tacteriology. It is possible that they have been isolated before, and organisms 
orphologically similar have been described by numerous investigators, but 
ieir exact taxonomy has not been established. 

Group I is made up of aerobic to facultatively anaerobically pleomorphic 
ds to cocci, which are gram positive and very similar in their metabolic pat- 
erns. They were isolated from forty-one cases. They have been identified as 
species of Nocardia. Previous workers have isolated similar strains (generally 
alled Actinomyces beeause of anaerobic growth) .1* % % 14 17-19 25-27, 33, 36-38, 43, 58, 59 
‘hese organisms have all been isolated from teeth, saliva, or areas adjacent to 
he oral cavity. Some were identified by staining reactions only; others were 
ore carefully considered. In general, they were listed as nonproteolytic 

hen tested and were recorded as gelatinase negative. Masao Onisi** reported 

study of Actinomyces isolated from the deeper layers of carious dentine. He 
isolated from 95 per cent of the cases organisms which he found to be so similar 
in characteristics as to warrant a new classification, and he named them Actino- 
myces dentocariosus. From his description, these are the same organisms as 
Group I (ineluding a positive test for gelatinase) but, in keeping with the newer 
naming procedure, it is suggested that these should be called Nocardia due to 
their preference for aerobic conditions of growth. He has also described these 
organisms** where they are listed as Type IIIb. Morris** has also isolated 
Vocardia and his Group 7 apparently is N. dentocariosus. Roth and Myers* 
isolated and deseribed identical organisms from the periodontal lesions as well 
as from periodontally normal mouths (Group I). 

These organisms are generally in a diplocoececoid form (called by some the 
Actinomyces spore) and show the typical branching and rod segments only after 
cultivation. The gray-white colony is smooth and mucoid on solid media, sliding 
along the surface when touched. After prolonged culture (twenty-one days) 
at room temperature, a more typical rough colony occasionally develops. In 
broth the growth is granular. There is slight anaerobic growth. Other meta- 
bolic characteristies are listed in Table II. As most Nocardia which previously 
have been studied are soil bacteria, able to utilize inorganic nitrogen, studies 
along this line were undertaken. The isolates from the carious lesions were un- 
able to grow on ammonium phosphate medium, or to utilize paraffin or asparagin 
and grew only slightly on Czapek-Dox. This indicates that they need organic 
nitrogen for growth and that they are more fastidious in their requirements 
than Nocardia are generously thought to be. 

Group II organisms are large gram-positive encapsulated tetrads. They 
have been less frequently isolated from the oral cavity. Jordan and associates”* 
deseribed similar organisms; however, four cultures secured from them and 
tested in our laboratory show that, while they are closely related species, they do 
not have the same biochemical characteristics. Onisi*” ** described tetrads, but 
foo incompletely to establish further similarities or differences. Roth and 
\yers* also isolated these organisms from the periodontal pocket. 

The organisms resemble Micrococci, and also Gaffkya, but by their prote- 
olysis and encapsulation ean belong to neither group as presently classified. It 
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suggested, however, that they be listed as Gaffkya dentocariosus because of 
eir origin and characteristics as listed in Table II. Colony form is very simi- 
r to Group I (as are all their characteristies). The colony is gray-white and 
ooth. In broth they tend to adhere in streamers. Growth in thioglycollate is 
ir the surface. There is slight growth anaerobically. 
Group III organisms are more clearly defined as they appear to be variants 
Vicrococcus pyogenes var. albus, but could, of course, carry their own species 
signation. They are not encapsulated and are small gram-positive cocci which 
ill grow on Difeo Staph. 110 plates. They often appear as tetrads but a smear 
ll show the typical staphylococcal arrangement. Microcoeci have been com- 
mly isolated from the mouth and teeth’ ™ ° 46 and some investigators have 
ported an increase of staphylococci in association with caries. Characteristics 


e listed in Table II. 


. 1—Original plate from sample of dentine (pulp not exposed) (Group I) showing hide 
powder lysis. 


Group IV is made up of organisms not fully identified or totally alike. 
These are streptococci, gram-positive, and grow mainly anaerobically. They are 
diffieult to culture and impossible to store. Often the cultures died out before 
complete studies could be made. Examples are listed in Table II. 
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Group V consists of anaerobic Actinomyces. These appear similar to a very 
small diplococeoid form of Nocardia and are difficult to grow or study. Pri- 
mary isolates often failed to grow on transfer. Smears were made from anae- 
robic plates and the organisms were at first thought to be corynebacteria or 
diphtheroids until they were grown on an anaerobic Difco Staph. 110 plate. 
Here the growth was good and the characteristic branching was evident for the 
first time. These organisms were present more often than the study shows, but 
were seldom isolated. Their characteristics are listed in Table II. Until more 
examples of this genera are isolated for study, species designation is not sug- 
vested. 

Table I shows the areas from which the various samples were taken and 
the subsequent isolations. An attempt was made to count the percentage of 
total proteolytic colonies, but only an estimate was possible. Fig. 1 shows an 
original plate with the lytie areas, and well illustrates the difficulty of any ae- 
curacy in a count. 

Table II indicates the metabolic reactions of the groups, while Table II] 
shows the reaction to antibioties. 

Representative organisms from Group I (two examples) and one culture 
each from Groups II and III were studied for pH range of growth and enzyme 
activity. Although the organisms from each group showed variation in both 
anges, there was convergence over the pH range 6.1 to 7.75. This is shown 
in Table IV. 


TABLE III. REACTIONS OF ORGANISMS TO ANTIBIOTICS 








GROUP I | GROUP II | GROUP III 

SLIGHTLY SLIGHTLY SLIGHTLY 

RESIST- | SUSCEP- |SUSCEP-| RESIST-| SUSCEP- |SUSCEP-| RESIST- | SUSCEP- |SUSCEP- 

ANTIBIOTIC ANT TIBLE TIBLE ANT TIBLE | TIBLE | ANT TIBLE | TIBLE 
Penicillin 0 18 5 1 
Streptomycin 0 17 2 3 
Terramycin 0 14 5 
Tetracycline 0 10 5 
Aureomycin 0 13 6 
Erythromycin 0 18 1 
Chloromycetin 0 18 2 
Triple Sulfa 13 5 0 
Neomycin 11 5 3 
Gantrisin 10 6 0 
Polymyxin B 16 2 0 
Bacitracin 0 18 2 
Carbomycin 0 14 8 
Thiosulfil 10 3 0 
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Good growth was established on all plates containing the powdered 
tooth substances to be tested. The undecalcified dentine was not altered by 
any of the organisms under study in fourteen days, although the plates were 
within the pH range established for enzyme activity. Their reactions on this 
and on dentine decalcified by lactic and hydrochloric acid are included in 
Table If. In view of the research of Hurst and associates,”? who found that 
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eth cultured with Actinomyces developed caries after approximately a seventy- 
ve-day ineubation period, it is felt that the plate method is inadequate for 
valuation. It is interesting that some of the acid-decalcified dentine did show 
breakdown in the short interval representing the life of the plate. 


Discussion 


The experimental data show that there are present in carious lesions 
arious groups of bacteria which are capable of breaking down a denatured 
illagen which has been suspended in a bacteriologic medium. They are not 
ble to lyse an unaltered collagen prepared from rat tail tendon. These or- 
anisms are present in all areas of the carious lesion. Many cases (26 per 
nt) did not yield positive isolates. It is possible that these represent ar- 
sted caries. On the other hand, it may focus the attention on the extreme 


TABLE IV. GROWTH RANGE AND ENZYME ACTIVITY IN RELATION TO PH CHANGES 


e Test plate 

— XDIA Nocardia 
~-- DSA Nocardia 
—-- D16A Micrococcus 
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difficulty encountered in securing isolations from mixed cultures of organisms 
| demanding the same pH range, carbohydrates, proteins, and temperature. 
Chis difficulty makes the positive findings more important and negates the 


nonpositive. A total of thirty-five cases showed positive colonies on the 
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original plates, with some or all of the colonies either failing to produce the 
enzyme or failing to grow in pure culture. A specific media, such as Rogosa 
developed for lactobacilli, developed for each group of organisms would un- 
doubtedly disclose many more isolates than was possible in this study. In 
lysing the hide powder, it appeared that for some organisms a symbiotic rela- 
tionship might be needed, as many organisms in pure culture were not enzy- 
matically active and were not studied further. For some, the time interval 
may need to be altered and all vitamin and mineral requirements may need to 
be established. Evaluation as to the exact number in each area of the carious 
lesion, as well as in the saliva of caries-free and caries-active cases, must await 
such progress. These isolates are undoubtedly not the only proteolytic or- 
ganisms found in the mouth. Pseudomonas aeruginosa (hide-powder-positive) 
were reported by Shklair and associates** to be present in 12 to 15 per cent 
of salivas from 306 individuals. They could find no correlation to their pres- 
ence and soft tissue pathosis. 

Descriptions of these organisms, when seen by many workers, have been 
so vague as to obscure interpretation. It is hoped that this study, by forming 
a basis for identification and recognition of at least three groups of organisms, 
will open the way for further investigation of their possible relationship to 
the carious process. 

The bacterial plates made up of undecalcified dentine were not lysed by 
these organisms under the conditions of the experiment. Dentine decalcified 
by acid did undergo lysis in some eases. As the carious process in vivo is a 
very slow one, any enzyme activity would obviously be of a low order and 
dramatic reactions will probably never be evident. The plates are adequate 
for study for only a short time; therefore, other means will need to be utilized. 
Actual tooth segments should be placed in culture with the organisms and 
studied histologically. Isolation, purification, and identification of the specific 
enzyme or enzymes being produced would facilitate a study of the range of 
activity and limitations. The pH study range which was completed suggests 
the presence of more than one enzyme. 

These same organisms have been isolated from periodontal pockets and 
from normal gingival sulci, so they are available in areas adjacent to the 
teeth. This study disclosed their presence within the tooth and the pulpal 
tissue. 

Antibiotic reactions show that they are susceptible to penicillin, strepto- 
mycin, Terramycin, Aureomycin, erythromycin, bacitracin, and carbomycin, 
and are resistant to polymyxin B and some of the sulfa drugs. Orland’s re- 
search has shown that caries does not develop in the absence of microorgan- 
isms. Sognnaes*®® has stated that, in view of research data on rat caries, one 
should look for organisms sensitive to penicillin and bacitracin and not af- 
feeted by polymyxin B and Cephalosporin. Cephalosporin was not tested, but 
otherwise the organisms under study meet these requirements. Much further 
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‘search is needed to develop their role, but their presence in the carious le- 
on and their proteolysis have been established. As their characteristics are 
ow defined, it is hoped that they can be isolated by other workers and the way 
now open for a sound study of proteolysis and caries. 


Summary 

A total of 102 organisms capable of lysing hide powder have been isolated 
om carious lesions of 104 teeth and divided into five groups. Group I re- 
mbles Onisi’s Actinomyces dentocariosus but should be renamed Nocardia 
entocariosus. Group II is designated as Gaffkya dentocariosus. Group III 
mild be listed as a variant of Micrococcus pyogenes var. albus or could carry 
3 own species designation. Group IV is a mixed group of anaerobic strepto- 
ci and Group V is a strictly anaerobic form of Actinomyces. Their presence 
. the carious lesion suggests a role in the proteolysis of collagen, the organic 


constituent of teeth. 
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Professional News Items 


The Annual Earl Henry Memorial Clinic 


The eleventh annual Earl Henry Memorial Clinic will be held on Nov. 14, 1957, at the 
Student Center Building of the University of Tennessee, Knoxville, Tennessee. This Memorial 
Clinic is in honor of Commander Earl O. Henry, the only Tennessee dentist to lose his life in 
service to his country in World War IT. 

The theme of the clinie will be “New Developments in Dental Materials and Medications.” 
The clinicians are Dr. J. F. Volker, University of Alabama, and Mr. Ralph W. Phillips, Chair- 


man of Dental Materials, University of Indiana. 


1957 Mid-Continent Dental Congress 
The 1957 Mid-Continent Dental Congress will be held Nov. 17, 18, 19, and 20, 1957, at 
the Chase-Park Plaza Hotels in St. Louis, Missouri. The program follows: 
Sunday, Nov. 17. Special Four-Hour Course: Application of Practice Management to 
Everyday Practice. Harry M. Klenda, B.S., D.D.S., Wichita, Kansas. 
Anatomy and Physiology of the Temporomandibular Joint. Leroy Boling, Ph.D., Dean, 
Washington University School of Dentistry. 
Crown and Bridgework for Today’s Patient. Ernest R. Granger, D.D.S., Mt. Vernon, 
New York. 
Various Applications of the Splinting Principle When Restoring Mobile Teeth. 
Garvey, D.D.S., St. Paul, Minnesota. 
The Integration of Basic Science in Endodontic Practice. 


Raymond 


I. B. Bender, D.D.S., Philadel- 
phia, Pennsylvania. 

Practical Application of Theories of Prosthetic Dentistry. 
Indianapolis, Indiana. 

Psychological Aspects of Dentistry. Alex Kaplan, M.D., St. Louis, Missouri. 

Bio-Mechanical Concept of Obtaining Working Diagnosis in Periodontal Disease. 
Edward Doran, D.D.S., Buffalo, New York. 

Periodontal Therapy. Harold Schreiber, D.D.S., St. Louis, Missouri. 

Prosthetic Relations of the Temporomandibular Joint. Ernest R. Granger, D.D.S., Mt. 
Vernon, New York. 

Projection Clinics. Limited one-hour clinics on oral surgery, children’s dentistry, handi- 
capped children. 

-anel Discussion. All essayists participating. Questions submitted during previous 


John W. Geller, D.D.S., 


sessions will be answered. 


University of Alabama School of Dentistry 
The following refresher courses will be offered during the months of October and Novem- 
ber, 1957: 


Partial Denture Prosthesis. William L. McCracken, D.D.S., M.S. Oct. 5, 6, and 7, 1957. 
Office Management and Psychology of Dentist-Patient Relationship. Frank M. Mathews, 


D.D.8. Oct. 10, 1957. 
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Insurance, Investments, and Estate Planning. Three ranking members in the Trust 
Department of the First National Bank of Birmingham, Alabama’s largest banking 
institution. Oct. 12 and 13, 1957. 
Oral Pathology-Oral Medicine. Leonard Robinson, M.D., D.M.D., and Emmanuel Chera- 
skin, M.D., D.M.D. Oct. 14-18, 1957. 
Dental Materials. Ralph W. Phillips, B.S., M.S. Oct. 19 and 20, 1957. 
Effective Speaking for Professional People. Kathryn C. Morgan, B.S., Administrative 
Assistant to the Vice-President in charge of Medical Affairs, University of <Ala- 
bama. Oct. 26-29, 1957. 
Oral Rehabilitation. Jerome M. Schweitzer, D.D.S. Nov. 9 and 10, 1957. 
The Theory and Practice of Periodontics. Balint J. Orban, M.D., D.D.S. Nov. 16, 17, 
and 18, 1957. 
Histopathology of the Periodontium. Balint Orban, M.D., D.D.8. Nov. 19-23, 1957. 
Emergency Care in Dental Practice. Several members of the University. Nov. 30- 
Dee. 2, 1957. 
Further information about these courses can be obtained by writing to Dr. Arthur H. 


Vuehrmann, Director of the Refresher Course Program. 


University of Illinois 
\ refresher course for practicing dentists throughout the United States will be offered 
Sept. 16 to 27, 1957, by the University of Illinois College of Dentistry. 
Every phase of oral and maxillofacial surgery of interest to the dentist in general 
practice will be presented by faculty members of the Colleges of Dentistry and Medicine. Dr. 
Daniel M. Laskin, Associate Professor of Oral Surgery, will direct the course. 


Loyola University School of Dentistry 

The school is offering a postgraduate course in oral surgery Nov. 18 to 22, 1957. This 
course, of one week’s duration, will be limited to practicing oral surgeons. It will deal with a 
review of the pertinent surgical anatomy of the oral region. This will be followed with 
lectures on pathology and physiology. Four major divisions will be considered; infection, 
trauma, neoplastic diseases, and congenital deformities. Instruction will be given by Joseph 
Kostrubala, M.D., D.D.S., Professor and Chairman of the Department of Oral Surgery. 

Tuition for the course is $300.00 and attendance will be limited to eight. 

Further information may be obtained by writing to Director, Postgraduate Division, 
Loyola University School of Dentistry, 1757 W. Harrison St., Chicago 12, Illinois. 


University of Minnesota Advanced Oral Pathology Course 
The dental and medical faculty of the University of Minnesota will present a course in 
\dvanced Oral Pathology during the week of April 28 through May 2, 1958. Both lectures 
and pathologie slide study will be included. Microscopes will be provided. 
The faculty will inelude Dr. Robert Lukes, Armed Forces Institute of Pathology; Drs. 
1). C. Dahlin and Edward Stafne of the Mayo Clinic; Dr. Robert Goltz of the Medical School, 
University of Minnesota; and Drs, Anand Chaudhry and Robert J. Gorlin of the School of 


Dentistry, University of Minnesota. 
The tuition will be $50.00 for the week. If room and board at the Center for Con- 
untion Studies are desired, the cost for the week will be about $50.00. 


Please contaet Dr. Robert J. Gorlin, Chairman, Division of Oral Pathology. 
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New York University 


New postgraduate courses in endodontia, operative dentistry, and prosthesis will be 
given in the fall, winter, and spring terms at New York University’s College of Dentistry. 


The College of Dentistry will offer again during the 1957-58 school year its Friday after 


noon postgraduate course in “Complete Oral Rehabilitation.” The course covers abutment 
preparation, instrumentation and higher speed consideration, temporary splints, occlusion, and 
construction of castings and replacements. Each registrant fabricates a complete case for a 
patient. 

Because of the increased demand for postgraduate work, a course in endodontia will be 
presented from 9 A.M. to 1 P.M. on Wednesdays and Fridays, Oct. 23 to Nov. 22, 1957. 

Available in denture prosthesis, besides the year-long course leading to certification, are 
courses in diagnosis and treatment planning, complete denture prosthesis, immediate dentures, 
dental obturators, and partial dentures. 

Further information can be obtained by writing to the Postgraduate Division, New York 
University College of Dentistry, 209 East 23rd St., New York 10, New York. 


University of Pennsylvania School of Dentistry Research and Teaching 
Traineeships 

Fellowships and traineeships in the biologie sciences leading to the degrees of Master 
of Science and Doctor of Philosophy are available to qualified applicants. A program of 
graduate study, broad in scope and specialization, can be arranged in any of the biologie 
science departments of the University. 

Candidates must qualify for admission in the Graduate School of Arts and Sciences. 
Remuneration will vary, depending on the needs of the successful candidate. Application will 
be received at any time and may be initiated by a letter to the Chairman of the Committee on 
Traineeships, School of Dentistry, 4001 Spruce St., Philadelphia 4, Pennsylvania. 


Medical College of Virginia 

The Medical College of Virginia, School of Dentistry, announces the following post 
graduate courses: 

Pedodontics. Nov. 10 to 15, 1957. 

Crown and Bridge Prosthodontics. Feb. 17 to 19, 1958. 

-artial Denture Design. Feb. 26 to 28, 1958. 

Complete Denture Construction. March 3 to 8, 1958. (Under the direction of Dr. 

Vincent R. Trapozanno, St. Petersburg, Florida. ) 

Oral Diagnosis. March 10 to 14, 1958. 

Anatomy of the Head and Neck. March 17 to 21, 1958. 

Oral Surgery. March 31 to April 2, 1958. 

Periodontology. April 14 to 16, 1958. 

Roentgenology. April 21 to 23, 1958. 

Additional information can be obtained by writing Dr. H. T. Knighton, Direetor of 
Postgraduate Instruction, Medical College of Virginia, School of Dentistry, Richmond, 


Virginia. 


Tufts University School of Dental Medicine 


Two research fellowships in oral pathology and periodontology are available for 
‘graduate dentists interested in research and teaching careers in oral pathology and periodon 
telogy. There is an annual stipend of $5,000.00 and the fellowships are renewable. 
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(Additional information may be obtained from Dr. Irving Glickman, Department of Oral 
‘athology and Periodontology, Tufts University School of Dental Medicine, 136 Harrison Ave., 
toston, Massachusetts. 


U. S. Department of Health, Education, and Welfare 


\ two-year postdoctoral research training program in oral pathology has been established 
vy the National Institute of Dental Research at the National Institutes of Health, Bethesda, 
laryland. This program, effective July 1, 1958, is planned to train candidates for academic 


r research careers and will provide the equivalent of a two-year research residency training 
lich may lead to certification by the American Board of Oral Pathology. 

All or any part of this training may be supported on a regular Public Health Service 
‘ostdoctoral Research Fellowship. When agreeable to the sponsoring institution, an individual 
ay arrange to have his period of training count toward a graduate degree. 

Inquiries should be referred to the Director, National Institute of Dental Research, 


sethesda, Maryland. 
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Reviews of New Books 


Partial Dentures. By Kenneth P. Austin, D.D.S., F.1.C.D., Associate Professor, 
University of Oregon Dental School, and Ernest F. Lidge, Jr., D.D.S., 
B.S., Captain, USAF. St. Louis, The C. V. Mosby Company, 1957. 227 
pages, with 165 illustrations. Price, $9.50. 


This book, dedicated to students of prosthetic dentistry, was written for 
the undergraduate or practicing dentist who desires to review the latest con- 
cepts and techniques which have proved valuable. It describes the procedures 
involved in the construction of a partial prosthesis at the chair, as well as the 
steps usually completed by the commercial laboratory or laboratory assistant. 
A valuable chapter entitled “Trouble Shooting” tells how to avoid and correct 
trouble. 

The book is a concise, up-to-date treatise, and an excellent student’s text. 

KE. &. 7. 
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Abstracts 
of Current Literature 


MALIGNANT ORAL TUMORS 


Mucosal Carcinomas as a Result of Irradiation. D. P. Slaughter and H. W. Southwick. 
A. M. A. Arch. Surg. 74: 420-429, March, 1957. 


The authors present nine patients in whom carcinoma arose in mucous membranes in- 
luded in a field of radiation therapy. In six of these patients squamous-cell carcinomas of 
ucous membranes developed in areas treated by external roentgen irradiation from nine to 
venty-five years before appearance of the tumors, Each patient experienced late radioder- 
iatitis in the skin utilized for the external port. There was also fibrosis of the tissues between 
e skin and the affected mucosa. There was microscopic evidence of radiation change in the 
ucosa and submucosa of all the cancer-bearing areas. Treatment was unsuccessful, and the 

authors believe that this failure was due to the multicentric origin of the tumors, with new 
foci developing in the irradiated mucosa at a rate impossible to control. Three of these tumors, 
two of the tongue and one of the anus, developed in patients treated for cancer of adjacent 


rgans or tissues. 


‘*Case 3.—The patient was a 54-year-old schoolteacher who was admitted to the hospi- 
tal in May, 1948. Nineteen years previously she had become aware of a swelling in the left 
ipper jaw, which, after biopsy, received multiple treatments, consisting of local application of 
adium and external x-irradiation. The initial interpretation of the microscopic material was 
hat the lesion was an adamantinoma. At the time the patient was first seen by us she had 

chronically draining, ulcerated area on the left side of the face and in the hard palate. 
‘here was no vision in the left eye, where she had developed radiation opacity of the cornea. 
Her pain at this time was so severe as to be almost incapacitating, although with opiates she 
ad managed to continue to carry out her occupation to a limited degree. The radionecrotic 
maxilla was removed, and underneath it an extensive ossifying fibroma was found. 

‘During the course of the next two years, two major surgical efforts at block excision 
were undertaken to eliminate this ‘benign’ disease. The second of these included an enuclea- 
tion of the functionless orbital contents. In spite of this the tumor remained uncontrolled. 

‘*In October, 1950, a biopsy of a nodule in the buccal mucosa revealed a new problem; 
squamous-cell carcinoma had developed in the tissues damaged by previous irradiation. Treat- 
ment of this new development, of course, was an obligate surgical one, since additional ir- 
adiation of these already damaged tissues was impossible. During the next two years, mul- 
ticentrie independent foci of disease were discovered and treated by excision. At no time was 
the patient without new foci of disease within a two-month interval. The irradiation-modified 
lissues gave way with neoplastic change practically simultaneously in areas of the gingiva, 
vtlate, and buccal mucosa. Severe pain again became the major problem as far as the pa- 
tient’s functional ability was concerned, and this was controlled by cervical sympathetic 
erve blocks, Following one of these procedures in February, 1953, the patient developed a 
emiplegia and died 14 hours later.’’ 

The squamous-cell cancer of the buccal mucosa represents the culmination of a compound 
agedy of errors in a patient whose ossifying fibroma of the upper maxilla was erroneously 
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diagnosed as adamantinoma and treated with irradiation over a period of years. Even if the 
tumor had been an adamantinoma, the irradiation was incorrect treatment. 7.3.c. 


Cancer of the Tongue and Its Metastases; Clinico-Statistical Report on 772 Cases. (Il 
cancro della lingua e le sue metastasi; Rendiconto clinico-statistico di 772 casi.) 
Pietro Bucalossi and Sergio Di Pietro. Tumori 42: 244, November, 1956. 


Seven hundred seventy-two cases of lingual cancer from the records of the cancer 
center at Milan, Italy, comprise 3.5 per cent of all the malignant tumors observed at this 
clinic in the period from 1928 to 1951, and 25 per cent of all the malignant tumors of the 
oral cavity. Carcinoma comprises 98.7 per cent of all the malignant forms of lingual 
lesions observed during this period. Eighty-four per cent of the patients were males; the 
average age of the patients was 62 years. The carcinomas here reported proved histo- 


logically to be of the spinocellular type. 

Chief among the etiological factors uncovered in this material were tobacco, trauma- 
tism (dental plates, dental prostheses), leukoplakia, papillomatosis, and lues. 

In the period from 1928 to 1935 the treatment was predominantly that of interstitial 
radium irradiation by means of radium needles or capsules; since that time there has been 
a renewed swing toward surgical therapy, perhaps supplemented by irradiation. En bloc 
excision of the tumor together with its cervical glandular metastases, with or without 
resection of the mandible, has come to be particularly well regarded. The results of this 
trend during the past fourteen years seem to be reflected in the higher percentage of 
five-year survivals. In the period from 1928 to 1935, the five-year survivals made up 21.4 
per cent; in the period from 1936 to 1950 they rose to 38.6 per cent. The five-year sur- 
vivals were most numerous in the cases of cancer of the dorsum of the tongue in the 
female patients and in the dorsolingual group, despite the fact that in these cases the 
metastases to the cervical glands are likely to occur bilaterally. There were five cases 
in which bilateral removal en bloc seemed to be indicated. One of the patients died, after 
a year, of lingual recurrence; another died of postoperative bronchopulmonitis; a third 
is alive and well after seven years; the fourth died after two years, of lingual recurrence; 
and the fifth is alive and well after two years. Removal en bloc of the regional lymph 
node system has been performed in 121 patients with a five-year survival rate of 42 per 
cent, as compared with a survival rate of 35.3 per cent in a group of 181 patients not so 
treated. This occurred in spite of the fact that the patients not so treated were cared 


for at a much earlier period. 
t.. 5 Ge 





Operative Oral Surgery 


MICROGNATHISM CORRECTED BY VERTICAL OSTEOTOMY OF 
ASCENDING RAMUS AND ILIAC BONE GRAFT: A NEW TECHNIQUE 


A Preliminary Report 


Marsu Rosinson, D.D.S., M.D.,* Santa Monica, CALIF. 


HE very number of surgical procedures for the correction of mandibular 

micrognathia shows that inherent possible difficulties exist in all of them. 
The open vertical osteotomy of the ascending ramus with iliac bone graft is 
offered as a new method which overcomes many of the past difficulties. 


Method 


A thorough history and physical, roentgenographic, and laboratory ex- 
aminations are mandatory. The patient should be started on corrective tongue 
swallowing exercises. Accurate dental models are mounted on an anatomic 
articulator in an arbitrary postoperative position. Intermaxillary relationship 
alone dictates this position. Consultation with the orthodontist or prosthodontist 
is advisable if he is to earry on the ease. A small acrylic splint is made to cover 
the ocelusal and incisal edges of the teeth. A day or two before surgery, arch 
bars are placed on both arches and the splint is tried on each arch to check for 
any interference. 

Surgery.—A 6 to 7 em. incision is made in a skin line about 1 em. below 
the angele of the mandible. The tissues are divided down to the lower border 
of the angle and the ramus, care being taken not to injure the mandibular 
branch of the facial nerve. The external maxillary artery and vein are identi- 
fied and retracted forward. The periosteum is now elevated from the lateral 
surface of the ramus until the mandibular notch ean be identified. By means 
of a nasal bone saw (Fig. 1), the bone is divided from the deepest portion of 
the notch to the angle. The bone in this area is relatively thin. After division 
the periosteum on the medial surfaces of the proximal and distal fragments 
needs to be elevated so that the mandible can be placed in a forward position, 
leaving the condyle in the mandibular fossa. The wound is temporarily packed 
and a similar procedure is carried out on the other side. During the osteotomies 
the second operating team is removing bone from the ilium. We prefer to 
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*Professor of Oral Surgery, University of Southern California School of Dentistry. 
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have the incision made at least 2.5 em. below the crest of the ilium. Two pieces 
of bone, 3 to 4 em. square, are removed with mallet and chisel from the interna! 
surface of the ala. About 0.5 em. of medullary bone is left attached to the 
inner cortical plate. At this point in the operation the operating surgeon or an 
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Fig. 1.—Drawing showing nasal saw being used to make vertical osteotomy of ascending ramus 
from the deepest portion of the notch to the angle. 
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2.—Drawing showing body of mandible in postoperative position and iliac bone onlay 


Fig. 
grafts immobilized with interosseous wires. 

assistant places the mandible in the predetermined position with the aid of the 
The mandible is then immobilized with intermaxillary wires 


occlusal splint. 
The sites of the osteotomies are again 


from the arch bars over the splint. 
visualized. The iliac bone graft is placed as an onlay with the medullary side 
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contacting and bridging the space between the proximal and distal fragments. 
This iliae bone onlay ean then be adequately immobilized by using two inter- 
osseous wires to fix it to both fragments (Fig. 2). The surgical wounds are 
iow closed in layers and a bandage is placed. 

Postoperative care is similar to that for mandibular fractures requiring 
liac bone grafts. The intermaxillary fixation is discontinued after the seventh 
veek. If the patient is not to have the services of an orthodontist or a prostho- 
lontist, the oral surgeon should see that the patient continues with the tongue 
wallowing exereises and that selective spot grinding for occlusal interferences 
s accomplished. 

Case Report 

D. R., a 17-year-old white boy, was referred to my office on Jan. 25, 1956, for the 

ssible correction of his deformed and underdeveloped mandible (Fig. 3). The only history 


injury was an accident at age 5 when the patient was traveling on the handle bars of 





Fig. 3.—Preoperative photograph of patient taken June 16, 1956, showing micrognathism. 


another boy’s bicyele and they ran into a brick wall. The boy’s lower jaw never seemed to 


levelop. No other members of the family had this type of deformity. He had no com- 


laints other than his appearance. Physical examination revealed a healthy 17-year-old 


boy with a marked micrognathia. The jaw opened adequately in the midline. No condyles 


| 


ould be palpated. The palatal vault was high, with the anterior teeth crowded. Only 
vith effort could the patient cover the maxillary anterior teeth with his lip. There was 
lem. of overjet (Fig. 4). The inferior border of the mandible nearly approximated the 
ynx. There was a poor state of oral hygiene. The gingiva exhibited chronic infection. 


teeth were in poor repair, Roentgen examination showed that both the right and 
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left condyles were approximately 1.5 cm. forward from their normal position in the man- 
dibular fossa. The articular tubercle appeared flattened to conform to this articular surface 
and was in an anterior position (Figs. 5 and 6). 


Fig. 4.—Preoperative photograph of patient’s teeth taken June 16, 1956, showing marked over- 
jet and malocclusion. 


Fiz. Fig. 6. 

Fig. 5.—Preoperative roentgenogram of right ramus taken Jan. 25, 1956, showing 

malformation of condylar head, its forward position on a nearly absent articular tubercle. 
Note prominent antigonial netch. 

_ Fig. 6.—Post-operative roentgenogram of right ramus taken Nov. D 

vertical osteotomy of ascending ramus and iliac bone graft immobilized with two interosseous 


28, 1956, showing 


wires. 


On July 3, 1956, the previously described surgery for the correction of the micro 
It had been planned to divide the 


gnathia was performed at the Santa Monica Hospital. 


bone with a nasal type saw, but at surgery it was found that this saw was not practical 
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| the bone was divided with a bone burr. The patient made an uneventful recovery (Figs. 
and 8). On Oct. 1, 1956, in the Santa Monica Hospital, an autogenous cartilage graft 


is placed to the anterior body of the mandible. 


Postoperative photograph of patient's teeth taken Nov. 28, 1956, showing bilateral 
correction of 1.0 cm. of retrusion. 


Fig. 8.—Postoperative photograph of patient taken Nov. 28, 1956, showing improvement in 
appearance, 


Comment on the Case 


It is interesting to speculate whether in this case the condyles did not 


grow due to lack of the intrinsic growth factor or whether the accident at 
age 5 resulted in bilateral arrested growth. The prominent antigonial notch 
is similar to that seen in eases of ankylosis and is not explainable. 
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Comment on the Method 


This new method of lengthening the mandible is a modification of a proce- 
dure previously described* for the shortening of the mandible in mandibular 
prognathism. By this method, the mandible can be lengthened without cutting 
through important nerves and blood vessels. There is no need to sacrifice 
vital teeth in the site of osteotomy. The powerful muscles of mastication which 
close the jaws are not separated from the occlusal arches where their stresses 
are borne. The only muscle pull to be overcome is the external pterygoid, 
and this can be done adequately by interosseous wiring of the graft, as the 
musele is not very active when the jaws are immobilized by intermaxillary 
wiring. It is thought that corrective tongue swallowing exercises are important. 
If the patient is left with perverted tongue habits an open-bite may occur which 
is not an intrinsic fault of the surgery. The ocelusal splint, although not used 
in the reported case, may be found to have several advantages. As in correction 
of prognathism, the arbitrary postoperative occlusal position may not be stable 
because of interfering cusps, missing teeth, ete. The splint allows for stability, 
and occlusal correction is easier after surgery is completed. If the operation is 
performed under local anesthesia it may be found that considerable force is 
necessary to overcome muscle spasm to bring the lower anterior teeth into their 
correct position. Under general anesthesia this is no problem, but probably 
temporary rubber band intermaxillary fixation should be used in the immediate 
postoperative period if a Levin tube is not used. The fine, sharp end of the 
condylar fragment was removed in our case with a single cut of the rongeur, 
as it was thought to have a poor blood supply. 

Summary 

The method of open vertical osteotomy of the ascending ramus with iliae 
bone graft is presented as a surgical procedure in the correction of micro- 
gnathia. A ease treated by this method is presented. As no conclusions ean 
be drawn from one ease, this patient will be examined from time to time for 
a follow-up of this preliminary report. 


3003 SaAnTA Monica Bivp. 


__*Robinson, Marsh: Prognathism Corrected by Open Vertical Condylotomy, J. South. 
California D. A, 24: 22-27, 1956. 





THYROGLOSSAL TRACT ABNORMALITIES 


Louis Manpeu, D:D.S., anp Harotp Baurmasn, D.D.S., Bronx, N. Y. 


SURVEY of the dental literature reveals a paucity of information con- 
A cerning thyroglossal tract abnormalities. These abnormalities, which may 
levelop from remnants of the embryonic thyroglossal tract, include both cysts 
and fistulas. Since these pathologie entities present oral and cervical manifesta- 
tions, they are always of interest to the oral surgeon and oral diagnostician. 
In order to render an accurate and definitive service, it is the stomatologist’s 


duty to recognize these abnormalities in their incipient stages. 

Thyroglossal eysts are usually located in the midline of the neck, anywhere 
from the base of the tongue, superiorly, to the thyroid gland, inferiorly (Fig. 1). 
Depending upon the point of. origin, cystic swellings involving the tongue, sub- 
mental, submaxillary, hyoid, and cervical areas may ensue. Fistulous tracts 
often develop secondarily to eyst formation. All too frequently, the origin of 
both cysts and draining fistulas is missed due to diagnostic misinterpretation. 


Bailey’ has pointed out that the gifts of embryology to diagnosis and surgery 
are manifold. In other words, clarification of the embryologiec development 
of the thyroid gland and associated structures is mandatory if we are to appre- 
ciate fully the clinieal evidence indicating the existence of thyroglossal tract ab- 
normalities and the rationale for the surgical treatment of these abnormalities. 

Studies indicate that the thyroid anlage forms at the end of the fourth 
week of embryonie development. At this time, two more or less well-defined 
midline eminences are visible in the floor of the pharynx—an anterior tubereulum 
impar and a posterior copula. Between the copula and the tubereulum impar, 
the thyroid diverticulum develops and grows rapidly in a caudal direction fol- 
lowing a course ventral to the second and all sueeceeding branchial arches. As 
the oral primordium of the thyroid gland invaginates into the mesenchyme un- 
derlying the ventral pharyngeal floor, it consists mainly of cells which are 
destined to give rise to thyroid tissue. Some cells retain the original charae- 
teristics and potential of mucous membrane epithelium with all the associated 
elements (mucous glands and lymphoid tissue).*»* Along the pathway of the 
traet’s migration, seeding of residual epithelial particles may occur and there- 
atter develop into atrophie thyroid tissue. 

The caudal progression of the thyroglossal tract continues in the median 
line of the neck to a point below the thyroid cartilage where it terminates, dur- 
ing the eighth week of embryonic life, to form the pyramidal lobe of the thyroid 
vland. After the descent of the thyroid anlage into its permanent location, the 


, From the Department of Oral Surgery, School of Dental and Oral Surgery, Columbia 
niversity. 
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developing hyoid bone, forming primarily from the second branchial arch, makes 
its appearance. Consequently, the thyroglossal tract is divided into infrahyoidal 
and suprahyoidal segments. A varying relationship of the tract to the develop- 
ing hyoid bone has been found. At times it passes anteriorly, posteriorly, or 
through the substance of the hyoid bone.* * ° 

In addition, other areas through which the anlage migrates undergo a 
differentiation. Muscle and fascia form from the adjacent mesenchymal tissue 
and sueceed in enveloping and infiltrating the thyroglossal tract. Potential 
thyroid tissue needs freedom to enlarge and become colloidal, but compression 
from the surrounding growth of tissue easily obliterates most of the tract.* Thus, 
at the end of the second month of intrauterine life, only vestigial inactive cellular 
elements testify to the previous existence of a complete thyroglossal tract. 

Subsequent to the invagination of the thyroid diverticulum, the ventral 
ends of the first branchial arch thicken in the pharynx on either side of the 
tuberculum impar. These thickenings fuse and, in conjunction with the tuber- 
culum impar, form the anterior two-thirds of the tongue. The posterior third 
of the tongue forms from a fusion of the ventral ends of the second and third 
branchial arches with the anterior half of the copula. 

Since the original site of the thyroid invagination was between the copula 
and the tuberculum impar, it corresponds in adult life to the location of the 
foramen cecum.’ The foramen cecum may be found at the posterior end of 
the longitudinal groove of the tongue, at the apex of the ‘‘V’’ formed by the 
cireumvallate papillae. It is commonly thought to represent the site of origin 


of the thyroid primordium. In view of the fact that, embryologically, the fora- 
men cecum develops after the thyroid invagination, the foramen most probably 
symbolizes the final point of fusion of the double anterior and posterior glossal 
segments.* The tongue, forming at a later date, undoubtedly buries within 


9 


its substance the origin of the thyroglossal tract.” 

Frequently, the thyroglossal tract is referred to as a thyroglossal duct. 
This is a result of an early erroneous belief that a patent lumen existed in the 
epithelial core of the invaginating thyroid anlage. Despite its correction by 
embryologie studies, the error has been perpetuated to some extent. At present, 
authorities are of the opinion that a thyroglossal duct never exists.” '° 

Some of the confusion as to the existence of a patent lumen had its origin 
from the embryologie finding of a lingual duct, opening at the foramen cecum." 
The lingual duct developing in the fourth month of fetal life exists as a simple 
shallow canal which thereafter becomes more complicated and branched. This 
duct evolves independently of the thyroglossal tract. Nevertheless, it may ¢o- 
exist with the residual thyroglossal tract remnants.* The separate character of 
the lingual duct seems evident from the lining membrane which, although it 
is composed of squamous and ciliated epithelium with contained mucous gland 
elements in its wall, shows no thyroid elements.'' As a rule, the lingual duct 
disappears with fetal maturity, but remnants may remain in the substance of 
the base of the tongue. MeClintock® states that on rare occasions this epithelial 
debris may undergo cystic degeneration and be mistaken for true thyroglossal 


cysts. 
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The reason for the appearance of cysts, especially in adult life after the 
pithelial cells have been dormant for so many years, is unknown. The initial 
stimulus, as with many other eysts, seems to be supplied by an infectious process. 
sailey' believes that the lymphoid tissue in the area of the remnants of the 
hyroglossal tract may repeatedly become infected through drainage from an 
ipper respiratory infection. The consequent infectious irritation, involving 
\djacent lymphoid tissue, may stimulate isolated thyroglossal tract cells to se- 
‘rete and/or undergo eystie changes. This view is supported by the clinical 
ibservation of a high incidence of upper respiratory infections associated with 
he onset of clinical cystic manifestations." '*""° The portal of entry of the in- 
‘eetious trigger cannot be from the mouth along the tract, as a iumenil 
‘connection to the foramen cecum is only rarely found. Those cases presenting 
exudation through the foramen cecum are thought to be either lingual duct 
cysts or thyroglossal cysts which have perforated at the foramen or into a 
vestigial lingual duct. Clute and Cattell'® are of the opinion that a thyroglossal 
cyst is a retention eyst originating from desquamation and inflammation of the 
epithelial cells in closed portions of the tract. 





M GENIOGLOSSUS. 
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Fig. 1.—The various locations for thyroglossal cyst formation. A, In front of foramen 
cecum; os, mn region of foramen cecum; C, suprahyoid: D, infrahyoid; E, area of thyroid 
gland; F, suprasternal notch. (From Ward, Hendrick, and Chambers: Surg., Gynec. € 
Obst. 89: 727-734, 1949.) 


Clinical Considerations 


Most cases of thyroglossal tract abnormalities appear to develop in yoting 
persons, but they ean occur at any time from birth to old age. Statistical sur- 
veys reveal no sex predilection. Stahl and Lyall’ report the duration of symp- 
toms to average four and one-half years, with 40 per cent of their cases demon- 
strating some previous attempts at surgery, such as excision or incision and 
drainage. 
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Thyroglossal cysts are distressing not only because of the disfigurement and 
discomfort which they produce, but also because they may act as a seat of re- 
curring inflammatory disease.'* In addition, the ability of these cysts to form 
fistulous tracts is an inherent tendency. Clinically, these cysts may be evident 


anywhere from the region of the foramen cecum to the isthmus of the thyroid 
gland. They occur most commonly in the midline on the thyrohyoid membrane 
and usually in close association with the hyoid bone (Fig. 2). The vast majority 
of thyroglossal cysts occur below the level of the hyoid bone." 


4, 6, 13, 14 


Fig. 2.—Thyroglossal cyst. 


Their size varies from several millimeters to several centimeters. As they 
increase in size, they may acquire an asymmetrical position and lie to either 
side of the midline. The smaller ones can be readily displaced, while the large 
cysts can be moved only slightly because of their compression by the distended 
overlying soft tissue. The presence of a firm eystic tumor in the midline of 
the neck, most commonly located from the general level of the hyoid bone to 
over the thyroid cartilage, is usually enough to confirm a diagnosis. If the 
cystic pathology is located below the level of the hyoid bone, a cord of tissue 
extending from the cyst to the hyoid bone may be palpated. Elevation and 
movement of the cystic mass may be noted upon swallowing or protrusion of 
the tongue. This results from its association with the hyoid bone. 

The simple cyst is a painless swelling in the midline of the neck. Those 
occasional cysts that develop in the tongue® '* cause the most alarming symp- 
toms, namely, dysphagia, dysarthria, and choking sensations. With the super- 
imposition of infection, the dominant signs resulting from inflammatory changes 
are pain, redness, and a marked increase in size. This secondary infectious 
process, most frequently caused by Staphylococcus albus," is probably mediated 
through the lymphoidal tissue surrounding the eyst. 
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Thyroglossal fistulas are usually a result of spontaneous rupture at the 
ase of the tongue or along the skin of the neck or are a consequence of surgical 
neision and drainage (Fig. 3). By pressure necrosis of the overlying surface 
issue OF Via a suppurative process during a superimposed infection, such a 
vst may form an external draining cutaneous opening. As long as suppura- 
ion and eystie secretions are present, the cervical fistula will exist. Once pres- 
nt, the external fistula may facilitate the ascent into the cyst of additional 


nfectious organisms. , On the other hand, it may heal spontaneously but sub- 


sequently require another incision and drainage because of continued cystic 


etention. 


-Thyroglossal cyst and fistula. Note midline location. (Courtesy of Dr. A. J. Barsky.) 


Secretions through the spontaneous or surgically made fistulas may vary 
from continuous to intermittent. It may be thin and watery or viscid and pus- 
like. Usually the opening is in the midline of the neck (Fig. 3, A), but it can 
be lateral due to the lateral pointing of infection. The location and size of the 
cutaneous fistulous opening become dependent upon the line of least resistance 
taken by Nature and/or the operating surgeon. Manual compression of the 
eystie mass will cause an external discharge onto the neck. Only in rare in- 
stanees® '* 1° will a discharge be found emptying into the mouth at the foramen 
cecum. 

Pathologic Considerations 

At the time of oral invagination of the thyroglossal tract, the oropharyngeal 

cavity is lined with squamous and ciliated columnar variewies of epithelium, 
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with the ciliated element being most commonly found in the area of the future 
base of the tongue. This is the region from which the thyroid anlage arises. 


Since the epithelium of the thyroglossal eyst is derived from cells originating 


Fig. 5. 


? Fig. 4.—Thyroglossal cyst illustrating secondary infectious changes. A, Inflammatory 
exudate; B, degenerating stratified squamous epithelium; C, cyst lumen; dH, cartilage of 
wai hyoid bone. 

5.—Thyroglossal cyst. Multiple slitlike extensions of cavity. A, Lymphoid nodules; 
C, ., Jumen lined with ciliated pseudostratified columnar epithelium. 
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from the embryonic pharyngeal floor, its lining may be expected to be a ciliated 
columnar epithelium, a stratified squamous epithelium, or any intermediate 
transition or modification (Figs. 4, 5, 6, 7, and 8). 


Fig. 6. 


Fig. 7. 


Fig. 6.—Thyroglossal cyst demonstrating thyroid tissue in the cyst wall. A, Thyroid 
follicles with contained colloid; B, cyst lining consisting of a stratified squamous epithelium 
which is quite thin in some areas; C, cyst lumen. 

Fig. 7.—Thyroglossal cyst. Illustrating the cyst’s association with the hyoid bone 
ind periosteum, OC, Cyst lumen lined with a stratified squamous epithelium of varying 
thicknesses; H, hyoid bone. 





lining cyst cavity; C, cyst cavity. 


jacent fibrous connective tissue. Note moderate 
of thyroglossal fistula. 
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As the intracystic pressure increases, the lining epithelium may undergo 
a change to a cuboidal or even a simple squamous type of epithelium. With 
the onset of infection, mediated through the adjacent lymphoidal tissue or along 
a fistulous tract, epithelial destruction and its replacement by granulation tissue 
may become evident (Fig. 4). 
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Fig. 9. 
Fig. 8.—Thyroglossal cyst. A, Cholesterol clefts; B, stratified squamous epithelium 
Fie. 9.—Thyroglossal fistula. A, Granulation tissue lining fistulous tract. B, Ad- 
round-cell infiltration present. C, Lumen 
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Frequently, there are epithelially lined slitlike extensions or pockets ex- 
ending for various distances into the surrounding soft tissues (Fig. 5). Small 
atehes of lymphoid tissue may be found in the eystie wall (Fig. 5). Oceasion- 


lly, thyroid tissue (Fig. 6) and mucous glands can also be observed contained 


vithin the wall of the eyst. 

The fistulous tract may be lined with a flattened type of epithelium. Often 
here are irregular side pockets branching into the soft tissue. Subepithelially, 
arying degrees of acute and chronic inflammation may be found in the eyst 
valls, especially along the fistulous tracts. Those fistulas which have been sub- 
ected to recurrent inflammation may show no epithelial lining. Instead, they 
re lined with fibrous connective tissue or granulation tissue (Fig. 9). 


Fig. 10.—Branchiogenic cyst. (Courtesy of Dr. R. Rankow.) 


Microscopie sections of the central portion of the hyoid bone frequently 
reveal irregular or branching epithelially lined tracts directly piercing the bone 
of its periosteum*® ** (Fig. 7). This results from the fact that incorporated along 
the predestined path of the developing hyoid bone are dispersed epithelial rem- 
nants of the thyroglossal tract. Osteomyelitis of the hyoid bone, secondary to 
an infectious process of the thyroglossal tract, can be expected but it is an 
infrequent finding.“* Careinomas developing from epithelial debris of the 
thyroglossal tract are rare, but five such eases have been reported in the litera- 


ture.18 
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Differential Diagnosis 


A thyroglossal tract abnormality is frequently confused with other patho- 
logie entities occurring in the cervical areas. Branchiogenie cysts and fistulas 


B. 


Fig. 11.—Sialadenitis involving submaxillary gland. A, Extraoral view. 8B, Arrow indicate: 
sialolith present in submaxillary gland, 
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ire usually located to one side of the midline and seem to occur later in life 
Fig. 10). Although an oceasional thyroglossal cyst is situated displaced from 
he midline, an association and attachment to the hyoid bone differentiate it 
rom the branchiogenie varieties. 

When an infected eyst develops above the hyoid bone, a diagnosis may 
made of a suppurative process, such as submental abscess, lingual abscess, 
ymphadenitis, or a submaxillary sialadenitis (Fig. 11). The true nature might 
iot be recognized until after multiple incisions and drainages. A failure to 
lemonstrate an infectious oral focus should make one suspicious of a thyroglossal 


vst or fistula. 


A. 


Fig. 12.—Dermoid cyst present in the midline of the mouth floor. A, Extraoral view; B, 
intraoral view. 
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Cervical lipomas have a distinct border and present a lobulated pattern. 
The thyroglossal cyst is round and tense with no edge or lobulation. In dif- 
ferentiating the thyroglossal cyst from lipomas or other neoplasms, aspiration 
is helpful. Aspiration of a thyroglossal cyst will produce fluid containing 
epithelial cells with cholesterol erystals’® (Fig. 8). 

Dermoids are frequently found in the midline of the oral region (Fig 12). 
As a rule, oral dermoids are associated with the genial area of the mandible. 


They present a doughy consistency because of their caseous-like keratin con- 


tents. No association with the hyoid bone has been noted, and consequently 
no movement during deglutition can be observed. 


Fig. 13.—Cystic hygroma. 


Cystic hygromas are benign multilocular cysts of lymphatic origin, most 
frequently developing in infaney. Clinically, they present a loculated appear- 
ance; they can grow to tremendous sizes; and are found to involve one side of 
the neck rather than the midline (Fig. 13). 


Therapeutic Considerations 

The therapeutic use of an incision and drainage is indicated only to re- 
lieve an acute suppurative exacerbation of a thyroglossal eyst. An incision 
and drainage of a noninfected cyst is never justified. Once the acute stage 
subsides, radical excision of the entire thyroglossal cyst and fistulous tract 
is then demanded. 

Early attempts at complete surgical removal of thyroglossal cysts and 
fistulas met with frequent failures. Innumerable recurrences developed to 
plague the patient and surgeon. The high incidence of failure was due to 
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vo factors. First, there was a failure to understand the development of the 
iyroid gland and the persistent tracts. Second, there was a lack of surgical 
nowledge of the technique for removal of thyroglossal tract pathology. 
Credit for demonstrating a surgical procedure, based on embryologic 
rinciples and resulting in a high percentage of complete cures, goes to 
strunk,” 2" who affirmed two principles which are considered prerequisites 
r successful surgical treatment of thyroglossal tract abnormalities. First, 
e midsection of the hyoid bone must be removed. This is done prophylac- 
cally to insure adequate removal of any epithelial cells incorporated within 
he substances of the hyoid bone during its development in the area of the 
‘stigial thyroglossal tract. Sectioning of the hyoid bone is also performed 
permit sufficient exposure of any residue of the tract that may course ventral 
to the hyoid bone. 

The second principle concerns the removal of remnants of the thyro- 
vlossal tract from the hyoid bone to the foramen cecum. Sistrunk expounded 
the necessity of the prophylactic coring out of tissue from the level of the 
hyoid bone to the foramen cecum along the line of descent of the thyroglossal 
tract. Up to the hyoid bone, the cyst cavity is continuous with the structures 
of the thyroglossal tract. At this level, the tract becomes less obvious and 
more difficult to trace. The coring procedure solves the problem of complete 
eradication of the epithelial tract debris. Failure to accomplish this results 
in the persistence of epithelial remnants along the migratory pathway of the 
primitive thyroid anlage. The inherent cystic potentialities of such epithelial 
debris, inadequately excised, is undoubtedly a causative factor in recurrence. 

Reports of recurrence rates in patients prior to the Sistrunk procedure 
ran from 35 per eent'* '* to 80 per cent.* Following radical excision by 
Sistrunk’s method, recurrence rates dropped to approximately 1.5 per 
eent.* 13, 14 

The initial incision is advocated at the level of cystic involvement. <A 
transverse cervical, rather than a longitudinal cervical, incision offers the most 
hyoid in the base of the tongue are best removed surgically by an intraoral 
approach. Ward and associates® found four such eases, while Gross and Con- 


satisfactory cosmetic results. Those thyroglossal cysts located above the 


nerly’* reported three cases. 
Summary 


The embryonal development of thyroglossal cysts and fistulas has been 


4 


traced. A complete knowledge of the associated embryology will serve to 
explain their clinical and pathologie characteristics. 

A review of the differential diagnosis of the more common cervical lesions 
Was presented. 

In light of the embryonal antecedent of the thyroglossal cysts and fistulas 
Sistrunk’s rationale for radical surgical excision of the thyroglossal tract 
is advocated. 

Pathologic specimens were available through the courtesy of Dr. R. Lattes, Department 
of Surgical Pathology, Columbia-Presbyterian Medical Center, 
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ANKYLOSIS OF THE TEMPOROMANDIBULAR JOINT 


IBRAHIM K. DaGHER, M.D., AND JosEPH J. McDona.p, M.D., 
Beirut, LEBANON 


Introduction 

NKYLOSIS of the temporomandibular joint is a serious disability..% ° It 
A interferes with eating and leads to malnutrition.*° It does not permit 
proper oral hygiene, and patients with such ankylosis often have advanced dis- 
ease of the teeth and gingivae.***'* Because of the limited growth of the 
mandible on the ankylosed side, the chin will be deviated to that side and facial 
asymmetry will result.’ In bilateral ankylosis neither side of the mandible grows 
normally and the chin is recessed. The difficulties in speech and the concomitant 
facial deformities commonly lead to psychological disturbances.* 


Etiology 


Ankylosis of the jaw is a manifestation of arthritis in the temporomandibu- 


lar joint. The arthritis may be traumatic, septic, or nonspecific. The trauma 
may be either direct (Case 7) or indirect, as in cases of trauma to the chin. Frae- 
ture of any of the articular bones may produce hemarthrosis leading to fibrous or 
bony ankylosis. Septie arthritis may be either metastatic as in gonorrhea or 
septicemia (Case 1), or secondary to open injury to the joint, as in injury by 
missiles (Case 9). The joint may become infected by extension of sepsis from 
the ear or from the teeth.* The joint may also take part in an inflammatory 
process involving other joints, as in rheumatoid arthritis.*:* Ankylosis may re- 
sult from infiltration of the joint by tumors arising in its vicinity. 


Diagnosis 

The diagnosis is usually obvious, but in all cases it is important to rule out 
cicatricial contractures about the joint.’ In those eases where the limitation of 
motion is due to inherent joint disease, the ankylosis may be either fibrous or 
bony, unilateral or bilateral. In the fibrous type the degree of limitation de- 
pends upon the severity of the fibrosis. Complete immobility is rare, even when 
bilateral bony ankylosis is present.* 

Roentgenography is an important adjunct to diagnosis. Different views of 
the joints are necessary for accurate evaluation, and at times tomography and 
stereoscopy are necessary. It is well known, however, that visualization of the 
temporomandibular articulation by roentgenography is often unsatisfactory and 
at times impossible.* 

From the Department of Surgery, American University Hospital, Beirut, Lebanon. 
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In unilateral ankylosis the asymmetry of the face is exaggerated by opening 
the mouth, as the chin rotates toward the ankylosed side. Limitation of man- 
dibular motion and recession of the jaw are sufficient findings to support the 
clinical diagnosis of bilateral ankylosis. Finally, it should be emphasized that 
when the ankylosis has occurred after the mandible has reached full develop- 
ment (at 14 years), the outward appearance at rest is little different from the 


normal.* 
Treatment 

The primary objective in treatment is restoration of mandibular mobility. 
Although new reports advocate the local use of hydrocortisone and hyaluroni- 
dase® ® in temporomandibular arthritis, surgery remains the treatment of 
choice in cases with ankylosis. During the last century and a quarter, several 
operative procedures to relieve ankylosis of the jaw have been tried; these 
were described in other papers.* '* '° Lately, the introduction of acrylic resins 
and of prostheses into the joint has been described. In the nine cases upon 
which this report is based, the condyloid process and a portion of the neck of 
the mandible were resected. Before the adopted operative technique is de- 
scribed, a few important anatomic points will be reviewed :* * 

1. The posterior wall of the mandibular fossa of the temporal bone 
forms the anterior wall of the external auditory canal. 
2. Only a thin bony plate separates the mandibular fossa from the 

intracranial cavity. 

3. About 0.5 inch caudad to the temporomandibular joint passes 
the facial nerve or its filaments. 

4+. Medial to the joint lie the internal maxillary artery and its 
branches and the pterygoid plexus of veins. 

5. Superficial and posterior to the joint run the auriculotemporal 


nerve and the superficial temporal artery. 


Operative Technique 

The hair over the temporal and posterior auricular region is shaved for 
a distance of about 5 em. The patient is given a general anesthetic and a 
nasotracheal tube is introduced. After cleansing and disinfection of the opera- 
tive field, the external auditory meatus is packed with a dry gauze. An in- 
cision 4 em. long, is made in the preauricular area extending from the level of 
the tragus upward along the hairline (Fig. 1). The incision is deepened 
through the skin and subcutaneous tissues. Hemostasis is secured by means 
of 00000 white silk. The root of the zygoma is identified and the ankylosed 
joint is exposed by detaching and retracting part of the origin of the masseter 
muscle. The root of the zygoma is chiseled off, thus exposing the condyloid 
process which is freed and chiseled off, and the neck of the mandible is ron- 
-geured until a distance of about 2 em. is created between the mandibular fossa 
and the neck of the mandible. In some cases, a muscle flap or the thickened 
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joint capsule is sutured to intervene between the resected bone ends. A rub- 
ber tissue drain is usually left in the operative field and allowed to come out 
‘rom the upper end of the incision. The subcutaneous tissues are approxi- 
mated with interrupted inverted 00000 silk sutures. The skin edges are su- 
‘ured with interrupted 00000 nylon. A pressure dressing is maintained in 
place with an elastic bandage. 


Postoperative Care 


The administration of antibiotics is reeommended, as the external auditory 
‘anal constitutes a possible source of contamination. After recovery from 
inesthesia, the patient is allowed fluids by mouth. On the third postoperative 
day he is provided with a chewing gum to encourage movement of the jaw. 
Meanwhile, the diet is being advanced toward a regular house diet. The drain 
is withdrawn on the first postoperative day, the skin sutures are removed on 
the fourth, and on the fifth postoperative day the patient is ready to go home 
and to eat a regular diet. 


Fig. 1.—Line of incision and proposed extension along the zygoma. 


Complications 


Most of the complications arise because of the compact anatomy in this 
region. The following have been encountered : 


1. Hemorrhage from the internal maxillary artery and its branches 
and from the pterygoid plexus of veins may be disturbing to the surgeon 
and serious to the patient.'* It may necessitate the administration of 
blood transfusions. 

2. Paralysis of the facial nerve or some of its branches may occur, 
especially if the incision is carried below the tragus or if the nerve is 
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high. The paralysis may be transient if the nerve has been unduly 


stretched or compressed (Case 5). 

3. Impairment of hearing and otitis media may result from opening 
into the external auditory canal, rupturing the eardrum, and causing 
injury to the middle ear (Cases 5 and 8). 

4. Meningitis and injury to the brain follow opening through the 
root of the mandibular fossa. The hazard of meningitis becomes more 
prominent if both the external auditory canal and the base of the skull 
are opened (Case 8). 

5. Reunion between the mandible and the temporal bone may 
render the whole operation futile and is frequent in patients with bi- 
lateral ankylosis operated upon in two sessions with a long interval be- 
tween the two stages. 

Case Reports 


Case 1.—I. M., a 16-year-old Syrian boy, was admitted to the hospital complaining of 
inability to open the mouth during the preceding seven years. Seven years prior to admis- 
sion, and after a fever of one month’s duration, he underwent incision and drainage of an 
abscess in the left cheek, following which he experienced progressively increasing inability 
to open the mouth. He developed an asymmetry of the face with deviation of the chin to 
the left. His breath was foul. Radiography revealed an irregular and narrowed left 
temporomandibular joint. At operation, a 1 em. length of bone was resected from the neck 
of the left mandible and the left pterygoid and masseter muscles were released. After 
the operation he was able to open his mouth for a distance of 1.5 em. The improvement 
was still apparent after he left the hospital. 

Case 2.—D. D., a 33-year-old Turkish man, had been unable to open his mouth since 
the age of 8 years, when he sustained direct trauma to his jaw. He had a receded chin. 
Radiography revealed bony fusion of the right temporomandibular joint and narrowing of 
the left joint space. Several teeth were hopelessly decayed. Through a transverse incision 
made along the zygomatic arch, the condyloid and coronoid processes on either side were re- 
sected in one session and the dead space was obliterated by suturing the soft tissues be- 
tween the ends of the resected bones. After the operation he was able to open his mouth 


for a distance of 2 em. No subsequent improvement was noticed. 


Case 3.—M. 8., an 8-year-old Lebanese girl, two years prior to admission, fell on her 
chin and sustained a laceration that had to be sutured. She also had fresh blood oozing 
from her right ear. Subsequently, she developed swelling, pain, and tenderness in the 
region of the right temporomandibular joint. On admission, the right side of the face was 
found to be underdeveloped. She could open her mouth for a distance of only 7 mm. Roent- 
genography revealed bony ankylosis of the right temporomandibular joint. Five days after 
the excision of the right mandibular condyle the patient was able to open her mouth for 
a distance of 4 cm. This improvement was maintained when she was last seen about one 
year later. 


Case 4.—F. S. was a 10-year-old Syrian girl. At the age of 3 years she fell on her 
chin from a height of about 4 meters and had bleeding from the right ear. Subsequently 
she experienced increasing difficulty in opening the mouth, resulting in complete inability to 
open the mouth. On admission, she had a foul-smelling breath, she was emaciated, and her 
teeth were dirty and carious. Her chin was receded and her jaw was fixed. X-ray exami- 
-nation revealed bilateral temporomandibular ankylosis. The patient underwent excision 
of the mandibular condyle and part of the neck of the mandible on both sides, with an 




















Fig. 2.—Case 6. A and C, Preoperative views. Note scar of causative trauma 
recession of the chin. The patient could open the mouth 2 mm. B and D, 


and 

Similar views 
bilateral operation. The patient can fully open her mouth. 2H, Roentgenogram revealing 
rrowing of the temporomandibular joint space interpreted as fibrous ankylosis, proved at 
eration. 
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interval of one week between the two operations, At operation, both joints had bony 
ankylosis. Following the second operation the mandible regained full range of motion, 
There is no follow-up on this case. 

Case 5.—M. N., a 25-year-old Lebanese man, fell on his chin six years prior to admis- 
sion and incurred a laceration which had to be sutured. After the fall he was unable to 
On admission, he was able to open his mouth for a distance of 3 mm. 
X-ray examination revealed bony ankylosis of the right joint. 
Eight days later the left 


open his mouth. 
The teeth were carious. 
After an operation the jaw could be opened for about 1 em. 
mandibular condyle was resected and the joint was found to be bound down by thick 
fibrous adhesions. After the first operation the patient developed facial paresis and after 
the second he had infection in the operative field and the left ear. Follow-up revealed 
steady improvement and recovery of the paresis and infection and maintenance of mandibu- 
lar mobility. 
A. B. 


& 
9 
6 
a 
* . 


C. 

Fig. 3.—Case 7. A and B, Postoperative views. Before operation the patient could 
open his mouth for a distance of 15 mm. Note the full range of opening of the mouth 
postoperatively. Note absence of scar in left preauricular region and deviation of the chin 
to the left. OC, Roentgenogram revealing the defect left at the site of the excised condyloid 
process and part of the neck of the mandible. 
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Case 6.—r. D., a 12-year-old girl from Cyprus, complained of inability to open the 
iouth since the age of 8 years. Six years prior to admission she fell on her chin and had 
leeding from both ears. Subsequently, she developed progressively increasing inability to 


pen her mouth. On admission, the chin was receded and the mouth could be opened for 


distance of only 2 mm. Roentgenograms revealed narrowing of the joint spaces on both 
ides. Both sides were operated upon in two sessions, with an interval of seven days be- 
ween stages. She had a good functional result (Fig. 2) but complained of weakness in 
er bite. When seen two weeks later, this patient was able to open her mouth for a full 


inge and she could chew properly. 


Case 7.—M. Z., a 7-year-old Lebanese girl, at the age of 7 months fell on the left 
de of her face. Subsequently, she developed infection in her left ear. Five months later 
he was having increasing difficulty in opening the mouth. On admission, the mouth could 
pen for a distance of 15 mm. The left side of the face was flat and the chin was deviated 
) the left. Roentgenograms revealed an irregular deformity of the left temporomandibu- 
ir joint. The left mandibular condyle was excised and a temporalis muscle flap was 
itured between the bone ends. After the operation, the patient had a full range of man- 
ibular motion that was maintained eight months later when she was last seen (Fig. 3). 


Fig. 4—Case 8. Preoperative roentgenograms revealing bony condensation in_ the 
region of the temporomandibular joint and complete obliteration of its space interpreted as 
bony ankylosis, proved at operation. 


Case 8.—S. K., an 8-year-old Palestinian refugee, complained of inability to open 
his mouth for two years. When he was 4 years old, he fell and suffered severe laceration 
and swelling of the face. His hearing became impaired and he had limitation of mandibu- 

motion which, within a period of two years, led to complete locking of the jaw. On 
admission, he was found to be underdeveloped and malnourished. He had very poor and 
egularly spaced teeth. The chin was receded and slightly deviated to the left. Roent- 
genograms revealed bilateral mandibular bony ankylosis (Fig. 4). At operation, the left 
temporomandibular joint was found to be replaced by thick bone. During surgery, the 
ndibular fossa was opened through. In addition, branches of the internal maxillary 
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artery bled profusely, necessitating blood transfusion. Postoperatively, he showed left facial 
paralysis of the peripheral type. Cerebrospinal fluid discharged from the left ear and from 
the operative incision. He also had the signs and symptoms of meningitis, but repeated 
cultures from the cerebrospinal fluid failed to show any growth. Three weeks later the 
right side was operated upon, but the mouth could be opened for a distance of only 3 mm. 
Repeat x-ray films revealed bilateral irregular bony ankylosis between the mandible and 
the temporal bone. The plan is to reoperate and institute mandibular mobility. 


A. B. 


D. 
Fig. 5.—Case 9. A and C, Preoperative views. Note absence of deviation of the chin. 


The patient could open his mouth 10 mm. B and D, Similar views after unilateral operation. 
Note improvement in range of opening of the mouth. 


Case 9.—M. K., a 22-year-old Syrian laborer, two years prior to admission, sustained 
a gunshot wound to the region of the right ear. The injury resulted in evulsion of the 
pinna and the wound was permitted to heal by granulation and scarring. He developed 
increasing fixation of the mandible until, on admission, he could open his mouth for a 
distance of only 1 em. The right condyloid process and a portion of the neck of the man 
dible were resected and the thickened capsule of the joint was sutured between the bone 
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ends. His postoperative result was satisfactory. Three months after surgery, when he was 
ents . . . | ee 

t seen, he maintained improvement in opening the mouth, as shown in Fig. 5, The 

ina will be reconstructed later. 


Results 


The results have been satisfactory except in one case (Case 8). Postopera- 
ely the patients complained of little pain and were able to open the mouth 
il. At the end of the hospital stay, they could pronounce words clearly and 

eould practice oral hygiene. By the time they were ready to leave the hospital, 


they were able to eat the usual house dict. 


Discussion and Comments 

In the diagnosis and treatment of these cases, a few points are worth em- 
phasizing. It is advisable to know before the operation whether the ankylosis is 
bony or fibrous, unilateral or bilateral, and if one side has bony ankylosis with 
fibrous ankylosis on the other. However, it is to be kept in mind that a joint 
whieh looks normal on an x-ray film may be tightly bound down by fibrous ad- 
hesions and need as much treatment as a joint fused by bony union (Case 5). 
On the other hand, complete immobility is rare, even when there is bilateral 
bony ankylosis, as the elasticity of the bone allows a movement of 1 to 2 mm. in 
the incisor region when the patient attempts to open the mouth.* Therefore, in 
any ease, the surgeon and the patient should be prepared for a bilateral opera- 
tion. 

The administration of the anesthetic may present a difficult technical prob- 
lem. The nasotracheal intubation required in these eases may be facilitated by 
topical anesthesia in adults.*. In eases where nasotracheal intubation is impossi- 
ble, an elective tracheotomy is to be considered. 

No operation on the temporomandibular joint is easy,"® and such proced- 
ures should be performed by trained personnel. The preauricular incision runs 
along the hairline parallel to the auriculotemporal nerve and superficial tempo- 
ral artery. It should not be carried below the level of the tragus as there is 
danger of cutting the facial nerve. This incision gives a good exposure of the 
joint and, if necessary, it can be extended along the zygoma (Fig. 1). Such an 
extension, if carried too far ventrally, can interrupt the orbicular branches of 
the facial nerve. This incision heals with a minimal deformity, which is hidden 
in the hairline (Fig. 3). While chiseling the root of the zygoma, care should be 
taken to avoid breaking through the thin roof of the mandibular fossa. At 
times, after resection of the condyle, the jaw may still be held tight by an ad- 
herent coronoid process that will have to be resected. If, at the conclusion of 
the operation on one side, the jaw is still tight, a similar procedure should be 
carried out on the contralateral side at the same session, unless there are spe- 
cifie econtraindications.'' '? In the latter case, the contralateral side should be 
operated upon, preferably within one week, to bring about mobility of the jaw 
hefore the operated side can reankylose, as in Case 8. In some cases, after re- 
section of one side, the mobility of the jaw will still be limited but will event- 
ually inerease as the soft tissues stretch and hypertrophy. The interposition 
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of soft tissues between the resected bone ends is not a necessity."* Instead, it 
constitutes an added precaution against reankylosis and is worth doing es- 
pecially in cases of bilateral ankylosis operated upon in two stages. 

The postoperative use of a training flange attached to the lower teeth’ or 
skeletal traction to the mandible’ is not necessary. Apart from their possible 
inherent complications, they may cause forward displacement of the jaw and 
change the already present line of dental occlusion which, though abnormal, is 
the normal for that particular patient. In eases of bilateral operation, the 
temporalis and masseter muscles lose their functional usefulness and the jaw ean 
resist no traction. In fact, in some of the cases reported herein the patients 
had difficulty in closing the mouth and resisting the pull of gravity. Chewing, 
which is Nature’s way of promoting hypertrophy of the muscles of mastication, 
is enough of a stimulus to these muscles’ hypertrophy and regaining of tone. 
Finally, although it has been pointed out that resection of the condyle at an 
early age will destroy the growth center and may lead to further deformity, the 
operative treatment is recommended at any age, as the stimulus obtained from 
the normal stresses of mastication and proper use of the mandible is most im- 
portant to promote growth and development.® 


Summary 


Ankylosis of the temporomandibular joint is a serious disability. It is 
usually the result of arthritis that leads to fibrous or bony ankylosis. Because 
of the stunted growth of the mandible and atrophy of disuse of the muscles of 
mastication, it leads to deformities of the face. The treatment of advanced cases 
is surgical excision of the mandibular condyle. The complications are due to 
the compact anatomy, and are numerous and serious. The postoperative care 
consists of simple measures to promote hypertrophy of the muscles of mastication. 
The operation is recommended even at an early age. 


The authors wish to express appreciation to Dr. August Hovnanian for permission to 


include one of his cases in this study. 
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OSTEOGENIC SARCOMA OF THE JAW 


W. G. Ricuarps, M.D., ano F. C. Coteman, M.D., Des Mornes, Iowa 


ECENTLY we have had the opportunity of following a case of osteogenic 

sarcoma of the jaw in a young white woman from the time the diagnosis 
was established until her death three and one-half years later. This lesion was 
an unusual one in our experience and, when we reviewed the medical literature 
for information about other cases, we found only a few cases of osteogenic 
sarcoma of the jaw reported. The descriptions of some of these cases were 
not complete and these cases had never been collected. We therefore estab- 
lished criteria for the diagnosis of this lesion and then, using these criteria, 
tabulated all cases from the literature that we could find. 


Case Report 


In January, 1953, Mrs. L. E., a 26-year-old white woman, noticed an area of numbness 
in her lower lip just to the right of the midline. In March, 1953, she consulted her dentist, 
who observed a mass in the gingiva of the right lower jaw which extended from the second pre- 
molar to the second molar. At this time the patient was two months pregnant. On March 19, 
1953, the mass was removed from the second molar region and the second molar tooth was ex- 
tracted. The bone did not appear to be clinically involved. Roentgenograms taken on April 
7, 1953, were reported as follows: 

‘*X-ray examination of the right mandible shows a cystic area with central calci- 

fication in the region of the base where there has been a first molar tooth. There 

has also been a recent extraction of a molar in this area. Evidence of definite 
activity of new bone production is not seen.’’ 

The surgical pathology report was as follows: 

“The specimen is labeled ‘tissue from under mucous membrane of mandible’ 
and is composed of two segments of tissue, the larger of which measures 1.5 by 
1.0 by 1.0 em. The specimens have been fixed in formalin and are pearly gray 
in color. 

“Microscopic examination of nineteen sections of tissue revealed an osteoblastic 
lesion in which areas of osteoid and bone formation were observed. Surrounding 
the bone and osteoid tissue were proliferating cells, of which some were spindle 
shaped and others were oval shaped. The nuclei of these cells contained mod- 
erate numbers of mitotic figures and some were hyperchromatic. Much of the 
bone was atypical and poorly formed and in some instances dead bone was ob- 
served. Numerous small vascular spaces and areas of necrosis in the stroma were 
present. 

“Diagnosis: Osteogenic sarcoma of the jaw.’’ 

Clinical Course.— 

Resec- 
After an uneventful 


The patient was referred to the Mayo Clinic, where the diagnosis was confirmed. 


tion of the right half of the mandible was done on April 18, 1953. 


From the Department of Pathology, Mercy Hospital. 
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Fig. 1—Roentgenogram of jaw. There is a bony defect in the right ramus of the mandible. 
This film was taken after removal of the biopsy specimen and of the tooth. 


Fig. 2.—Photomicrograph of the original biopsy. In this area of the tumor there is osteo- 
ic activity with osteoid formation. Hyaline cartilage resembling fetal cartilage is also 
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convalescent period, the patient was discharged on April 29, 1953. She returned to the 
Clinie for observation on July 21, 1953, at which time there was no evidence of recurrence. 
The patient could manage the residual half of the mandible so that she could bring the 
teeth into perfect occlusion and could chew satisfactorily with that half of the mandible. 
On Feb. 8, 1954, there was still no clinical evidence of recurrence. 

In May, 1954, she returned to the Mayo Clinie because of the appearance of a mass 
in the area where the mandible had been removed. She was in excellent condition other- 
wise. An x-ray examination of the chest was negative, and there was no evidence of 
metastasis elsewhere. Because of the youth of the patient, radical resection was decided 
upon. On May 26, 1954, a radical resection was begun. Through a long submandibular in- 
cision, the recurrent tumor was exposed quite well. At the beginning of the procedure the 
mandibular division of the facial nerve was preserved but it soon became apparent that it 
was involved by tumor, so it was deliberately sacrificed. The lingual nerve was also thought 
to be involved. It was found that the entire mass could be removed without penetrating 
the mucosa of the oral cavity. The tumor was extending up to the clavicle, so a radical 
neck dissection was done with removal of the entire internal jugular vein. The external 
carotid artery was ligated so as to reduce the possibility of secondary hemorrhage later. 
The pathologist reported osteogenic sarcoma, grade 3, recurrent at the site of the previous 
mandibular resection; salivary glands and lymph nodes were not involved by metastatic 
neoplasm. 

The postoperative course was uneventful and there were no complications during con- 
valescence. On Sept. 21, 1954, the patient reentered the Mayo Clinic because she had no- 
ticed a small lump below and behind the right ear. She appeared to be in excellent condi- 
tion, aside from this tiny subcutaneous nodule. An additional subcutaneous nodule was 
noted on the ventral aspect of her right forearm, but this was thought to be an inflamma- 
tory lesion caused by an insect bite. Under local anesthesia, the nodules were excised and 
the one on the forearm proved to be a small inflammatory lesion of no significance. The 
nodule in the neck was a recurrence of the sarcoma. It was widely excised. Some con- 
sideration was given to x-ray therapy at this time, but the radiotherapist advised against it. 

On Sept. 15, 1955, the patient again returned to the Mayo Clinic and a very large 
recurrent mass at the site of resection of the mandible was noted. The mass protruded into 
the pharynx, behind the tonsil. It was treated by inserting 1.5 me. radon seeds throughout 
the mass, The case was considered hopeless as far as surgical treatment was concerned. 
The radiotherapist felt that external irradiation would be of no value. On Nov. 25, 1955, 
the patient again returned for observation. The radon seeds which were implanted in the 
right side of her lower jaw seemed to have been effective in reducing the size of the tumor. 
A small area of tumor was removed, however, and more radon seeds were inserted. A pal- 
pable lymph node was noted in the right midcervical region, so two radon seeds were in- 
serted into it. On March 27, 1956, the patient again returned for observatilon. A small, 
well-cireumseribed lesion was noted in the right tonsillar region and more radon seeds were 
inserted, At this time pulmonary metastases were demonstrated in x-ray films of the chest. 
It was felt that the irradiation with radon seeds was retarding the growth of the tumor 
and so the treatments were continued. 

In July, 1956 another recurrent lesion was noted in the right cheek, with a rather 
large extension into the base of the tongue, and there was an exophytic mass projecting 
into the oral cavity just above the right anterior tonsillar pillar. It was thought that fur- 
ther palliative interstitial radon seed therapy was useless, so the patient was referred to 
the x-ray therapy department for possible irradiation. Although the radiotherapist was of 
the opinion that the tumor was highly radioresistant, x-ray therapy was given between 
July 13 and Aug. 2, 1956. <A total of 3600 r to a 9 by 11 em. field over the right cheek and 
upper neck was used, utilizing 250 KVP, 50 em. STD and HVL of 1.8 c.mm. This treat 
ment was given in increments of 200 r daily for eighteen days. The patient developed the 
anticipated epithelitis and mucositis. 
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Fig. 3.—Photomicrograph of the biopsy specimen. This portion of the tumor contains areas of 
cartilage, spicules of dead bone, and osteoblastic activity. 


Fig. 4,—Photomicrograph of section of lung obtained at autopsy showing lung metastasis. 














O. S., O. M., & O. P. 


November, 1957 


1160 RICHARDS AND COLEMAN 





Towa. 


of her face into the 


erotic, hemorrhagic tumor mass. 


mouth and oropharynx. 





On Aug. 12, 1956, the patient was admitted to Iowa Methodist Hospital, Des Moines, 

Approximately one week prior to her admission to the Iowa Methodist Hospital, the 
skin over the site of the mandibular resection site broke down, revealing a fungating, ne- 
At that time the patient began to spit up blood daily, 
presumably from the tumor mass which extended through the soft tissues of the right side 
Physical examination on admission revealed 
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the temperature to be 101 degrees orally; the blood pressure was 102/62; the pulse rate was 
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liameter on the right cheek near the angle of the resected mandible. 


There was a hemorrhagic, necrotic, fungating tumor mass about 


2 em. in 


Due to sear tissue 


ormation on the right side of the face, the patient was unable to open her jaws fully. 


ft cervical adenopathy was present. 


ssentially negative. 


c SARCOMA OF THE JAW 
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Laboratory findings on admission revealed 4,440,000 red blood cells per c.mm. The 
hemoglobin was 11.3 Gm. There were 9,100 white blood cells per ¢e.mm. The urinalysis 
was negative. 

During the period of the patient’s hospitalization her temperature rose daily to 101 
degrees orally. She had numerous minor bleeding episodes from the external surface of 
the tumor and from the mouth. On Aug. 19, 1956, at 12:15 P.M., the patient suddenly devel- 
oped a severe hemorrhage from the external surface of the tumor. Her blood pressure dropped 
to 80/60 and the pulse rate rose to over 100 per minute. Pressure dressings were applied to 
the tumor and shock therapy was immediately instituted. At 1:25 p.M. the patient developed 
signs of acute respiratory obstruction with marked stridor, retraction, and cyanosis. An oral- 
pharyngeal airway was inserted and pharyngeal suction was carried out. The patient died, 
however, at 1:30 P.M. on Aug. 19, 1956. 


Autopsy Findings.—At autopsy a large hemorrhagic necrotic tumor mass was noted 
extending through the buccal mucosa into the right side of the mouth and into the right 
side of the face in the region of the angle of the resected mandible. The tumor mass meas- 
ured approximately 5 by 6 em. and extended approximately 2 em. above the surface of the 
surrounding skin. The tumor mass was dark reddish purple and was extremely friable. 
There was woody edema of the soft tissues of the face about the tumor mass, and the skin 
was atrophic and of a purplish hue. Superior and posterior to the tumor mass, there was a 
fistulous tract measuring 4 mm. in diameter which extended into the mouth. A hemorrhagic 
purulent exudate extruded from the fistula when pressure was applied to the surrounding 
tissue. The right half of the mandible was surgically absent. There was a well-healed 
right radical neck surgery scar. The trachea and main bronchi were patent, and no evi- 
denee of obstruction was noted down to the bifurcation of the trachea. The left lung 
showed patchy areas of hemorrhage in the upper lobe. In the parenchyma adjacent to this 





OSTEOGENIC SARCOMA OF JAW 


Volume 10 
Number I1 














TREATMENT FOLLOW-UP 
None 


MICROSCOPIC FINDINGS 
bonelike trabeculae between altered mar- Surgery 
sues; myxomatous changes and occasional 
ells with a matrix of large round cells and 
connective tissue 





th of cellular connective tissue with large Surgery 

ir nuclei and long processes forming wide 

ular spaces filled with granular tissue; 

ncloses islands of bone tissue. 

ssue with spicules of new bone; carti- Surgery and resection of No recurrence one year 
masses with some myxomatous changes, mandible later 

ution tissue, and purulent exudate 


ma of jaw—biopsy report; final diagno- Surgery None 

eosarcoma of left maxilla 
lescribed at first as osteoma and later as a scleros- Surgery; anterior resec- Death in 3 years despite 
tion first with later radical surgery 


ng osteosarcoma 
total mandibulectomy 











hemorrhage, a firm metastatic nodule was noted which measured approximately 8 mm. in 
diameter. The right lung contained two stone-hard parenchymal metastases in the upper 
and lower lobes, respectively. Each of these measured approximately 3 em. in diameter. 
Several small foci of tumor emboli occluding branches of the pulmonary artery which were 
producing small diserete nodules in the parenchyma were also noted. The peribronchial 
glands were moderately enlarged and soft in consistency. The remainder of the visceral 
organs were not remarkable. 

Microscopic examination of a section of the tumor mass from the right side of the 
face revealed complete necrosis of the recurrent primary mass, with no viable tumor tissue 
identifiable. Sections from the right lung revealed multiple circumscribed tumor metas- 
tases, the periphery of which consisted of a rich osteoblastic type of tissue. Within the 
mass adjacent to the areas of osteoblastic cells there was deposition of osteoid and cartilage, 
and in some areas bone was present. Pulmonary metastases were very sharply defined. 
One section of a hilar lymph node showed an old organizing caseocalcific tubercle. The 
remainder of the sections were not remarkable. The cause of death was attributed to re- 
current osteogenic sarcoma of the jaw with hemorrhage from an eroded blood vessel in the 


tumor mass, 


Review of Literature 


Many of the case reports in the literature were so presented that they 
could not be aecepted as valid eases of osteogenic sarcoma. Some of these 


were based on clinical or radiologic diagnosis without histologic examination. 
Others that were examined microscopically were reported simply as ‘‘tumor’’ 


of the jaw or ‘‘sarcoma’”’ of the jaw. 
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To evaluate these cases properly, it was necessary to establish certain 

eriteria required for the diagnosis of osteogenic sarcoma of the jaw. The 
eriteria that were decided upon were: 

1. The lesion must be a rapidly growing lesion of the jaw. 

2. Symptoms must be of short duration and symptoms must be 
pertinent to lesions in the jaw (mass, pain, numbness of the lip, loos- 
ening of teeth in the area). 

3. There must be x-ray evidence of irregular bone production or 
destruction, or both, or periosteal reaction with spicule formation 
(sunray appearance). 

4. There must be a pathology report of osteogenic sarcoma sup- 
ported either by photomicrographs or histologic description of a sar- 
comatous neoplasm with osteoid, cartilage, or bone formation. 

Of some fifty cases in the literature, only seventeen were examined mi- 
croscopically and therefore met the fourth criterion. These cases also fulfilled 
at least two of the three other criteria (Table I). 


Discussion 


In these seventeen cases obtained from a review of the medical literature, 
twelve had dental extractions in the area of tumor growth. Of these twelve, 
eight had extractions in the region within three weeks to one year prior to 


diagnosis. The age range of reported cases was from 9 to 48 years, but most 
of the patients were in the 20- to 30-year age range. X-ray findings, when 
described, were not always characteristic. The outstanding symptom was the 
complaint of a mass which was increasing in size. The microscopic descrip- 
tion, when present, was usually characteristic. 

This review would indicate that osteogenic sarcoma is a highly malignant 
bone tumor, and the only chance of successful treatment appears to be radical 
surgical removal. The majority of patients develop recurrences with death 
within two to three years after diagnosis, despite radical surgery. Irradiation 
with x-ray and radioactive isotopes has been successful to some degree in 
ameliorating the symptoms and retarding growth when surgery is no longer 
feasible. 

The first symptoms are usually associated with dental complaints and the 


dentist is most likely to see the lesion. 


Summary 

1. A case of osteogenic sarcoma of the jaw in a young woman is presented. 

2. The course of the disease from the diagnosis in January, 1953, to death 
in August, 1956, is recorded. 

3. The therapy, including surgery, radon seed insertion, and x-ray irradia- 
tion, was palliative but not curative. 

4. Seventeen additional cases of osteogenic sarcoma of the jaw have been 
tabulated from the medical literature. 
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5. Because the earliest symptoms are often referable to the teeth, the den- 
ist must aecept his responsibility for recognition of this lesion. 


We are indebted to Drs, Floyd Pillars and Olin Elliott for making information avail- 


le about this patient and to Dr. John Green for making the autopsy findings available. 
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A REPORT ON THE USE OF CRYSTALLINE TRYPSIN IN 
TREATMENT OF ALVEOLAR OSTEITIS 


Martin F. ANperson, D.D.S.,* MeEmMpuHIs, TENN. 
b] 


HE greatest problem connected with exodontia is that of bone infection 

and ultimate loss of blood clot. Men may disagree on the name of the 
condition, some preferring the term ‘‘localized osteomyelitis’’ while others 
adhere to ‘‘postextraction alveolalgia’’ in contrast to ‘‘ postoperative osteitis,’’ 
but all recognize the term ‘‘infected or dry socket.’’ Histologically, this condi- 
tion is characterized by necrosis of portions of the clot and local inflammation. 
Using the premise that much of the pain of a dry socket has its origin in an 
altered localized pH, an attempt to physiologically remove the media for bac- 
terial multiplication was undertaken. The success that investigators enjoyed 
in general surgical procedures (burns, osteomyelitis, gangrene, ete.) lent 
credence to the study. 

Pharmacology 

Tryptar, the trade name for erystalline trypsin, is highly purified trypsin 
derived from mammalian pancreas glands. The proteolytic enzyme is effective 
over a pH range of 5 to 8, with its greatest activity at pH 7. The final 
produets of tryptie digestion are polypeptides and some amino acids." 

Crystalline trypsin is specific in action (digestion of denatured proteins) 
and cannot harm the living tissues. This unique action is possible because the 
living cells are protected by inhibitors, or antienzymes. There has been no 
evidence of sensitivity where the enzyme is used topically.’ 

Dosage and Administration 

The crystalline trypsin used in the study was packaged in vials containing 
250,000 Armour units (250 mg. of tryptie activity) and a second vial contained 
25 e.c. of Sorensen’s phosphate buffer solution with a pH of 7.1. The dry 
crystalline trypsin is stable indefinitely at room temperature. When placed in 
solution with the diluent, however, it has a shelf life of only three hours. 

The amounts of the agent used in the study were ultimately determined 
on the basis of trial and error. Empirically, the amount of agent per treat- 
ment became one-twelfth of the vial, or 20,000 units. The amount of the 
buffer solution was dependent upon the area involved. The average amount 
of buffer solution was 7 ml. 
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Treatment Procedure.—The socket was flushed with warm saline solution 
o remove food and other debris. Cotton rolls placed on cotton roll holders 
vere used to isolate the area. Small pellets of cotton were used to dry the 
socket. Some effort was made to remove the superficial necrotic portion of the 
‘lot with cotton forceps. With a hypodermie syringe containing the Sorensen’s 
suffer solution, the socket was filled drop by drop. The measured amount of 
lry trypsin was carefully placed in the socket with a small cement spatula, 
nd was allowed to remain for twelve minutes. Again, this period of time was 
letermined by the amount of digestion of the necrotic material occurring in 
hat length of time and by the amount of time that might be practical as an 
ffice procedure. Following the procedure, a strip of iodoform gauze was 
laced in the socket to act as a mechanical barrier to foreign material. 


Results 


Although the therapy outlined can be applied to all parts of the mouth 

in cases in the upper arch cotton pellets may be placed within the socket in 

order to bring about contact between the enzymes and the necrotic material), 
our study was confined to the lower third molar area. 

Obviously, no control group could be set up where all medications were 
withheld; rather, a careful search of the files of the University of Tennessee, 
College of Dentistry, Outpatient Department of the Division of Oral Surgery, 
was made. With the standard sedative dressing of eugenol placed upon iodo- 
form gauze, the mean average for forty patients who experienced postoperative 
problems after the removal of impacted third molars was thirteen days. This 
figure substantiates Clark’s* statement that the symptoms of a dry socket con- 
tinue for an average of ten to fourteen days. 

In the group that received the enzyme treatment, the mean average treat- 
ment period was eight days. This shows a decrease of five days in the treat- 
ment time. This decreased treatment period amounted to a 39 per cent faster 
recovery. 

These figures do not record a group of nine patients who failed to obtain 
any relief from pain until complete recovery. Similarly, some mention should 
be made of one patient who had some mild discomfort during the time that the 
enzyme was in the socket. 

Evaluation 


This study indicates that crystalline trypsin is a powerful adjunct in the 
treatment of dry sockets. It is obvious that it is not the final or the complete 
answer to the problem, as almost one-fourth (nine) of the patients studied 
failed to be relieved of their pain, despite their faster recovery. In the thirty- 
one remaining patients whose pain was relieved, we must assume that the 
problem arose from the toxins derived from the bacterial action upon the 
necrotic clot. 

Departing from a study to a practical office procedure, it is recognized 
that, following the physiologic removal of the necrotic portion in the area, 
some sedative dressing might be applied. 





ANDERSON O. S., O. M., & O. P. 
1168 —_ November, 1957 


Appreciation is expressed to The Armour Laboratories, a division of Armour and Com- 


pany, Kankakee, Illinois, for supplying the materials for this project. 


References 
1. Reiser, H. G., Patton, R., and Roettig, L. C.: Tryptic Débridement of Necrotic Tissue, 
Arch. Surg. 63: 568-575, 1951. 
2. Clark, H. B.: Practical Oral Surgery, Philadelphia, 1955, Lea & Febiger, p. 179. 





Periodontia 


PERIODONTAL DISEASE IN THE RICE RAT 


IV. The Effects of Antibiotics on the Incidence of Periodontal Lesions 


Om P. Gupta, B.D.S., M.S.,* Arya M. AusKaps, D.M.D., anp James H. 


SHaw, Px.D., Boston, Mass. 


ELATIVELY few studies have been reported on the effects of antibiotic 

administration on the manifestations of periodontal disease in human 
beings. Strock' was among the first to report on the beneficial influence of 
penicillin upon the gingival tissues. He observed 198 male patients who had 
received total penicillin dosages of 80,000 to 9,000,000 units in the treatment of 
various infections, including syphilis, gonorrhea, osteomyelitis, septicemia, ete. 
He stated that a marked improvement was observed in the condition of the 
gingival tissues, with better tissue tone, less tendency to bleed, and a remark- 
able ability to heal. These improvements occurred even in the presence of very 
unfavorable local conditions and without any dental treatment. These bene- 
ficial effects upon the gingiva were observed as the result of either the local or 
the systemic administration of penicillin. Brodsky and Herschfus? reported 
that definite evidence of improvement was observed in eleven of thirteen cases 
of periodontoclasia after the oral administration of fourteen penicillin tablets 
(25,000 units) per day for three to fifteen days in three-day series. Brodsky 
and Herschfus did not describe in detail the condition of the periodontal tissues 
before the treatment was begun. However, they reported a slight improve- 
ment in three cases where gingival bleeding or suppuration was diminished. 
The results in eight cases were reported as good or improved where gingival 
hemorrhage and/or suppuration was eliminated. Roth*® administered various 
dosages of Aureomycin orally for long periods, ranging from one to thirty-six 
months, to thirty-one patients with a variety of periodontal problems. These 
patients were maintained also on a special dietary regimen which was low in 
carbohydrates and fats, high in proteins and minerals, and supplemented with 
three therapeutic multi-vitamin capsules daily. Roth reported moderate to 
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marked improvement in the condition of the periodontal tissues in all patients. 
No detailed description of the gingival tissue and alveolar bone before or after 
the treatment was reported. Also Roth did not mention that part of the bene- 
ficial effect may have been due to the modified diet, with its low carbohydrate 
level and its high protein and vitamin contents, 

No studies are known to have been reported in the literature on the effects 
of antibioties on the incidence of periodontal disease in experimental animals. 
The purpose of the present study was to explore the effects of penicillin and 
streptomycin on the initiation and progression of periodontal lesions in the 
rice rat whose susceptibility to periodontal disease has been reported previ- 
ously.* ® 

Experimental 

Four experiments were conducted. The first and second experiments 
were designed to study the effects of 0.05 per cent penicillin and 0.05 per cent 
streptomycin as supplements to either ration 4 or ration 700 on the incidence 
of periodontal lesions in the rice rat. The object of the third experiment was 
to test the effects of lower levels of these antibiotics and to seek confirmation 
of the findings from the first two experiments. The fourth experiment was 
designed to study the curative abilities of these antibiotics. In the four experi- 
ments, weanling littermates of rice rats were used; they were distributed as 
evenly as possible with respect to sex and weight among the groups in each 
experiment. 

In the first experiment, thirty-seven rice rats were divided into three 
groups of eleven, twelve, and fourteen, respectively. The subjects in the first 
group were fed Keyes’s cariogeni¢ ration 4,° while those in the second group 
were maintained on ration 4 to which 0.05 per cent penicillin was added. The 
animals in the third group were given ration 4 supplemented with 0.05 per cent 
streptomycin. The second experiment with fifty-two rice rats distributed into 
three groups of seventeen, nineteen, and sixteen, respectively, was similar in 
design to the first one, except that the rice rats were maintained on Harvard 
eariogenie ration 700° instead of ration 4. The rats in Group 1 were main- 
tained as controls, while those in Groups 2 and 3 again received 0.05 per cent 
penicillin or 0.05 per cent streptomycin, respectively. 

In the third experiment, forty-seven rice rats were distributed into five 
comparable groups of ten, nine, ten, eight and ten, respectively. The subjects 
in these five groups received ration 700, ration 700 plus 0.05 per cent penicillin, 
‘ation 700 plus 0.01 per cent penicillin, ration 700 plus 0.05 per cent strepto- 
mycin, and ration 700 plus 0.01 per cent streptomycin, respectively. All the 
animals in experiments 1, 2, and 3 were given their diets and water ad libitum 
for a period of twenty-one weeks. 

In the fourth experiment, seventy-eight rice rats were distributed into four 
groups of twenty-two, seventeen, twenty-one, and eighteen animals, respec- 
‘tively. The subjects in all groups were given ration 700 ad libitum for fourteen 
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weeks, after which the first group was continued on ration 700 for an addi- 
tional seven weeks. The rice rats in the third and fourth groups were trans- 
ferred for an additional seven weeks to ration 700 plus 0.05 per cent penicillin 
ind ration 700 plus 0.05 per cent streptomycin, respectively. The rice rats in 
the second group were sacrificed after the first fourteen weeks in order to 
zive an appraisal of the amount of periodontal disease prior to beginning anti- 


viotie therapy. 

All rats were housed in individual wire-bottom cages with their own 
water bottles and food cups. They were kept in an air-conditioned, tempera- 
ure- and humidity-controlled animal house. At the end of the appropriate 
‘xperimental period, the animals were sacrificed and their heads were 
reserved in 95 per cent aleohol for forty-eight hours. The heads were then 
skinned and the oral tissues were examined under a binocular microscope at 
a magnification of x30. The evaluation of periodontal lesions was done by the 
method of Gupta and Shaw.® The total periodontal score in both the soft and 
hard tissues was expressed in two categories, namely, the number of areas with 
periodontal lesions and the extent of periodontal lesions. 


Results 


In the four experiments, the rice rats in all groups grew at normal and 
practically identical rates and attained comparable adult body weights. In all 
experiments, no isolated or discrete areas with impacted foods were observed 
in the soft tissues of the animals. The lesions in both the soft and calcified 
tissues were observed to be generalized in nature. 

The average number of areas with periodontal lesions and the average 
extent of periodontal lesions in the soft and hard tissues of the animals in the 
four experiments are given in Table I. In Experiments 1 and 2, the rice rats in 
Groups 2 and 3 that received supplements of 0.05 per cent penicillin or 0.05 per 
cent streptomycin, respectively, had a greatly reduced incidence of soft tissue 
lesions when expressed in terms of either category (that is, the average number 
of periodontal lesions or the average extent of periodontal lesions) than their 
control littermates in Group 1. These differences in soft tissue lesions between 
(iroups 1 and 2 and between Groups 1 and 3 in both experiments were observed 
to be statistically highly significant. In Experiment 1, the calcified tissue lesions 
were less extensive in the antibiotice-supplemented animals than in their controls 
in Group 1. These differences for Groups 2 and 3, when compared to Group 1, 
were of borderline significance. However, there were no differences in the 
number of periodontally involved areas since all rats on ration 4 had a com- 
pletely generalized bone loss involving all twenty-eight areas. The incidence 
and extent of lesions in the calcified tissues was also found to be much lower 
for the rice rats in Groups 2 and 3 in Experiment 2 than for the comparable 
lesions in their littermates in Group 1. These differences between Groups 1 
and 2 and Groups 1 and 3 were highly significant. 
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In Experiment 3, the rice rats of Groups 2, 3, 4, and 5 that were fed supple- 
ments of 0.05 per cent penicillin, 0.01 per cent penicillin, 0.05 per cent strepto- 
mycin, and 0.01 per cent streptomycin, respectively, consistently had a much 
lower incidence of soft tissue lesions than did the rice rats in Group 1. 
differences in the soft tissue lesions between the control animals and those 
supplemented with either 0.05 per cent penicillin or streptomycin were statis- 
tically highly significant for both categories. 


The Effects of Antibiotics on the Incidence of Periodontal Lesions in the Rice Rat.* 


Group Ration No. of Soft Tissues 
Rats Number of Extent of Number of Extent of 
Periodontal Periodontal Periodontal Periodontal 
Areas Lesions Areas Lesions 
Avg. C.R.t Avg. C.R.t Ave. C.R.t Avg. C.R.t 
Experiment 1. 
19.8 34.1+ 28.0 50.1+ \ 
: . 11 (2.5) (724+) \\ (0.0) \ (6.5+) \ 
5.9 > 4.1 0.0 \> 2.4 
4+ 12 4.0 40+ - 28.0 34.2¢ —\ 
2 0.05 % Penicillin = (0.8) (0.8+) \ (0.0) (1.7+) 
5.8 > 4.0 > 0.0 - 2.4 
4+ 1 4.4 4.4+ 28.0 33.9+ 
3 0,05 % Streptomycin 24 (0.9) (0.9+) (0.0) (1.6+) 





700 + 1,9¢ ae 24.4+ 
2 0.05% Penicillin a9 (0.4+) (0.6) (11+) 

700 + 5.7+ 21.7 < 28,3+ < 
‘ - (2.7+) (0.5) 5.4 (1.44) 


17.2 } 55.2+ 26.7 \ 66.7+ 
1 700 10 (4.2) \ (11.74) (0.7) (9.14) 
4.0 3.2 \> 3.8 
* 00 + P 0. 0.7+ 22.9 30.7+ 
0.05 % Penicillin (0.3) | (0.3+) (1.0) (2.8+) 
\\S 23 \> 3.9 3.7 
5 700 + - .t -1) 3.5+ 21.2 ~{\ 30.7+ 
0.01 % Penicillin (1,4) (1.6+) (.2) | (3.2+) 
J 3.9 4.2 4.6 
4 700 + 8 0.6 0.6+ 7.9 22.6+ 
0.05% Streptomycin (0.1) | (0.1+) (2.0) (3.3+) 
a 1.4 2 2.2 1.4 
5 700 + 10 9. a 23.4 47.6 
‘i (11. 3+) “ (9.94) 






18.5 0.9 35.6 = 7 0.9 59. 4+ 1.2 
1 700 -- 21 weeks 22 (2:3) (6.4¢) \7 (4.5+) 
2.7 2.0 . 2.1 
15.4 29.2+ _ 50.1+ 
2 700 -- 14 weeks 17 (2.7) \, (6.7+} \\ (6.3+) \ 
" 0.8 0.4 0.5 
700 -- 14 weeks; 10.5 19.0+ 44.9% \ 
3 700 + 0.05 % Penicil- 21 (1.9) Y (5.0+) (5.1+) 
lin -- 7 weeks \N 1.5 1.2 0.7 
700 -- 14 weeks; ; « 
4 700+ 0.05 % Strepto- 18 es \ i769) \ ie.0°) 
mycin -- 7 weeks 0.0 . 0.2 . 0.5 





The critical ratio is the ratio of the difference between two means to the standard 
Wherever the critical ratio is less than 2.0, the difference 

between the means is considered to be statistically insignificant; when 2.0 to 2.9, moderately significant; 
when 3.0 or higher, highly significant. 
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oft tissue lesions between the control rats in Group 1 and the rice rats fed 
he 0.01 per cent penicillin supplement was also highly significant for both 
he average number of periodontal lesions and the average extent of 
eriodontal lesions. However, the difference in soft tissue lesions between the 
mtrol subjects in Group 1 and those fed the 0.01 per cent streptomycin 
upplement was not of significance for the two categories. 

The incidence of calcified tissue lesions for the rats of Groups 2, 3, 4, and 
was found to be lower than the calcified lesions of Group 1 for the average 
umber and extent of periodontal lesions. These differences between Groups 
and 2, 1 and 3, and 1 and 4 were found to be statistically highly significant 
r both the average number and the average extent of periodontal lesions. 

the differences in the calcified tissue lesions between Groups 1 and 5 were 
iound to be moderately significant for the average number of periodontal 
lesions and were insignificant for the average extent of periodontal lesions. 

In Experiment 4, penicillin at a 0.05 per cent level had a moderately signif- 

icant effect in arresting and healing the periodontal lesions in the rice rat. 
Animals placed on the antibiotic regimen at the end of the fourteenth experi- 
mental week, after extensive periodontal problems had developed, and then 
maintained on 0.05 per cent penicillin in ration 700 for the last seven weeks 
had significantly fewer periodontal lesions in the soft tissues than the control 
animals maintained on ration 700 for the entire twenty-one experimental 
weeks. The calcified periodontal tissues in the penicillin-treated animals had 
fewer and less extensive lesions than the control animals sacrificed at the 


fourteenth experimental week. This latter reduction in the amount and extent 
of periodontal lesions in the calcified tissues of the penicillin-treated animals 
was not statistically significant. These experimental findings suggest that 
penicillin can arrest the progression of well-advanced periodontal lesions in 
this species and also permit some healing of the lesions. Streptomycin had less 
value in arresting the disease process and was completely ineffective as a 
therapeutic agent for periodontal disease in the rice rat at the 0.05 per cent 


level. 

In all four experiments the beneficial effects of antibiotics appeared to be 
greater on the soft tissue lesions than on the ealcified tissue lesions. Moreover, 
the experimental animals did not show any gastrointestinal disturbances, 
which might have been expected by reason of the prolonged administration of 
the antibiotics. 

Discussion 


From the results of these four experiments, it is clear that the periodontal 
syndrome in the rice rat has a strong bacterial component that is susceptible 
to modification by antibiotic therapy. The administration of 0.05 per cent 
penicillin or 0.05 per cent streptomycin as a supplement to either ration 4 or 
ration 700 or of 0.01 per cent penicillin as a supplement to ration 700 caused 
highly significant reductions in the initiation and progression of lesions in the 
soft tissues of the periodontium. These levels of antibiotics, when fed from 
Weaning until the conclusion of the twenty-one-week experimental period, 
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were partially effective in the prevention of lesions of the alveolar bone. 
However, alveolar bone resorption continued to progress at a substantial rate 
in the presence of these antibiotics. A supplement of 0.01 per cent strepto- 
mycin was much less effective than the supplement of 0.01 per cent penicillin 


in the prevention of soft tissue lesions. 

From a curative standpoint, the effects of penicillin and streptomycin at 
the 0.05 per cent level of supplementation to ration 700 were much less striking 
than the results in the three experiments where their prophylactic properties 
were studied. Only penicillin caused a major reduction in the incidence and 
extent of soft tissue lesions and a minor reduction in lesions in the alveolar 
bone, when fed during the last seven weeks only of the experimental period. 
This reduction in soft tissue lesions represented a significant amount of healing 
of the soft tissue lesions, but the influence on the alveolar bone was of borderline 
significance. Streptomycin at the same level was effective in inhibiting the 
further advance of soft tissue lesions during the last seven weeks of the experi- 
ment but had no ability to enable the existing lesions to regress. Thus, peni- 
cillin in both the prophylactic and curative trials appears to be somewhat 
superior to streptomycin in the periodontal syndrome of the rice rat. 

The mechanism of action of penicillin and streptomycin on the initiation 
and progression of periodontal lesions needs further exploration. The fact 
that both penicillin and streptomycin were effective in the prevention of the 
periodontal syndrome in the rice rat is surprising, since both of these anti- 
bioties have comparatively narrow spectra that are completely opposite to 
each other. Other antibiotics should be tested for their respective ability to 
alter the initiation and progression of lesions in the periodontium of the rice 
rat. Further studies should be undertaken to evaluate the degree to which 
lesions of the soft tissues of the periodontium and alveolar bone resorption 
may be independent of each other. Throughout these experiments the degree 
to which alveolar bone resorption occurred in the absence of any appreciable 
amount of pathology in the gingival tissues raises numerous questions for 
which answers are not available presently. 


Summary 


Two hundred fourteen rice rats were used in four experiments to test the 
prophylactic and curative abilities of penicillin and streptomycin on the 
periodontal syndrome. 

Supplements of 0.05 per cent penicillin or of 0.05 per cent streptomycin 
to ration 4 or ration 700 throughout the twenty-one-week experimental period 
caused major reductions in the number and extent of soft tissue lesions but 
much smaller reductions in the amount of alveolar bone resorption. A supple- 
ment of 0.01 per cent penicillin to ration 700 was also highly effective in the 
prevention of periodontal lesions, while a comparable supplement of strepto- 
mycin was much less effective. 

Supplements of 0.05 per cent penicillin or 0.05 per cent streptomycin to 
ration 700 during the last seven weeks of the experimental period were much 
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ess effective. Penicillin caused a moderate amount of healing of existing 
esions of the soft tissues,while streptomycin did not encourage healing but did 


vrevent further progression of soft tissue lesions. Neither had any striking 
nfluence on the resorption of alveolar bone in the curative test. 
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Oral Medicine 


TREATMENT OF ACUTE ULCERATIVE LESIONS OF THE 
ORAL CAVITY 


Everett C. Cuaus, D.D.S.,* anp Jay T. Estep, D.D.S.,* DENVER, COLO., AND 
BALINT ORBAN, M.D., D.D.S.,** CoLorapo SprincGs, Coo. 


VEN though the general practitioner in dentistry is consulted more fre- 
quently by adults for advice and treatment of canker sores and herpetic 
ulcers, these lesions are primarily a disease of childhood. Frequently, in older 
children and adults, the lesions may be found on the palate and glossopalatine 
and pharyngopalatine arches. The first sign of the disturbance is a painful 
spot or area and, on careful examination, it will be noted that a small vesicle 


has appeared. This vesicle lasts for only a few hours and then breaks, leaving 


a flat, slightly depressed, yellowish gray ulcer with a necrotic center. The ulcer 


is surrounded by an inflamed indurated area commonly called a ‘‘halo.’’ The 
uleer can vary from the size of a pinhead to a rather large lesion. It is usually 
in this stage of the uleer that a dentist is consulted, as the lesion has become very 
painful and the patient has difficulty eating. 

As one peruses the literature, it is very evident that uncertainty and con- 
fusion exist as to the cause of these lesions. Toxic absorption, direct bacterial 
action, and poor hygiene, alone or combined, have been blamed. Some clinicians 
believe that the etiological factor is a disturbance of nutrition or metabolism 
and that bacteria play only a secondary role. Others believe that the ulcers 
are due to disturbance of secondary nerves involved. Still others believe that 
some forms of stomatitis are local infective processes while other forms are 
related to general disturbances and are local expressions of systemic disease. 

The treatment of these oral lesions has long been a problem to the profes- 
sions. Through the years many articles have appeared describing many dif- 
ferent treatments and cures, and still the problem of canker sores is with us. 
The intense discomfort suffered by our patients in the recurrence of these lesions 
has prompted us to review and analyze the many treatments used in the past and 
to earry on experiments with new drugs which we feel have given sufficiently 
good results to report to the professions. 

Before reporting our findings, it might be well to review briefly a few of 
the treatments recommended to the profession in the past years. In November, 

*Veterans Administration Hospital, Denver, Colorado. 

**Colorado Dental Foundation, 629 N. Nevada Ave., Colorado Springs, Colorado, 
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1936, Grace’ reported twenty cases of ‘‘canker sores’’ treated by bone phos- 
phate therapy, 15 gr. twice daily. Each case resulted in involution of the lesions. 

In May, 1950, Davis,? at Philadelphia General Hospital, summarized the 
treatment of fourteen eases in which smallpox vaccine was used with uniformly 
vood results for three eases with recurrent herpes of the cornea and eleven with 
reeurrent oral herpes. Davis concluded that smallpox vaccine is a reliable, safe, 
fficient means of treating herpetic conditions. 

In 1942, Burket ‘and Hickman* reported thirteen cases in which vitamin B 
complex was used in the treatment of herpetic lesions. They summarized their 
findings as follows: The use of vitamin B complex and, in some instances, thia- 
mine chloride alone not only had prompt therapeutic response but also was 
effective in preventing recurrent lesions when other forms of therapy had been 
ineffective. 

In May, 1950, Everett* wrote, in an article entitled ‘‘The Use of Aureomycin 
in Oral Infections; A Preliminary Report’’: ‘‘Treatment of existing lesions of 
ierpes labialis (52 lesions in 44 patients) with repeated application of aureo- 
myein ointment over the time of the duration of the lesion showed a reduction 
of 39.9 per cent as compared with the duration previously experienced by the 
patients when indifferent or no therapy was used.’’ Treatment of the lesions 
of reeurrent oral aphthae (forty-four lesions in forty-four patients) by the 
oral administration of twenty-five Aureomyein troches, 15 mg. each, given at 
two-hour intervals over a period of three days, was found effective. A reduction 
of 36.1 per cent in the duration of the lesions, as compared with the duration 
previously experienced by the patient, was noted. 

In November, 1954, Blum’ reported treating one case of recurrent aphthous 
uleers (coneurrently with duodenal ulcer) with methantheline bromide of Ban- 
thine with reduction in salivary flow and no recurrent aphthae. 

Many articles devoted to the use of cortisone in medical and dental practice 
have appeared in the scientific literature in the past few years. Although the 
great majority of these reports are directly related to the treatment of systemic 
diseases, there are instances in which oral lesions are mentioned, and in a few 
instanees the use of cortisone in the treatment of oral pathologie conditions has 
been deseribed. Strean,® and Strean and Horton’ have reported the successful 
use of these agents in dental practice. Because hydrocortisone ointment could 
be applied topically and was being used successfully in the treatment of various 
dermatologic lesions, its effect in the treatment of aphthous ulcers was studied 
by Bergeman.® Using hydrocortisone ointment, Bergeman treated a series of 
seventeen eases with uniformly good results. 

Orban and Wentz® recommended the use of cortisone and ACTH for the 
treatment of Beheet’s syndrome and other oral lesions in their Atlas of Clinical 
Pathology of the Oral Mucous Membrane. 

To improve the topieal absorption of the cortisone, new products are being 
introduced to the professions. One of these, 9-alpha-fluorohydrocortisone, came 
to our attention and its merits were studied. Data, as yet unpublished, by 
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Harvey Blank, M.D., have indicated that the 9 alpha-fluoro derivative of hydro- 
cortisone acetate possessed approximately thirteen times the anti-inflammatory 
activity of hydrocortisone acetate. 

In a personal communication, Strean has claimed: ‘*This new ointment 
increases the absorbability of the hormone, cortisone. When the hormone is 
absorbed through the gingival epithelium, the increased capillary permeability 
is reduced, the exudate is drained through the lymphaties, and the inflamma- 
tory reaction is thereby controlled. Pressure on the nerve endings is reduced 
and pain is relieved.’’ 

Wright, Graham, Neweomer, and Sternberg,’ in their article entitled 
‘Evaluation of 9-a-Fluorohydrocortisone Acetate in the Treatment of Various 
Inflammatory Dermatoses,’’ have evaluated the effects of 9-alpha-fluorohydro- 
cortisone acetate in sixty-four patients with various dermatologic conditions, in 
all of whom an inflammatory component was present. In conelusion, they 
noted (1) that 9-alpha-fluoro-hydrocortisone acetate, when used topically, is an 
effective anti-inflammatory agent in concentrations of as little as 0.1 per cent; (2) 
that no abnormalities were noted in the serum sodium and potassium, blood 
pressure, and weight with topical use of 9-alpha-fluorohydrocortisone acetate; 
and (3) that no eutaneous complications were observed with the topical use 
of the medication which necessitated its discontinuation. 

A series of fifteen cases of ulcers in the oral cavity were treated with 
9-alpha-fluorohydrocortisone and observed closely for its effect. The method 
of treatment was the same in all cases. The lesions were isolated by blocking 
off the area with gauze packs. The lesion was dried thoroughly and kept dry 
during treatment, and the 9-alpha-fluorohydrocortisone ointment was applied 
to the lesion and gently massaged with a gloved finger for five minutes. In 
most instances, the relief from pain was dramatically rapid and the healing of 
the lesion was much more rapid than previously experienced with other treat- 
ments. The number of treatments necessary varied with the severity of the 
lesion. 

The ages of patients treated in this series ranged from 11 to 44 years. 


Case Reports 


Case 1.—A 30-year-old white man developed ulcerative lesions of the left palate 
following a gingiveetomy. The lesions were raw and painful, and interfered with eating. 
The lesions were treated in the manner described in the previous paragraph. The patient 
returned the following morning at which time he informed us that he was free from pain 
within about thirty minutes following the treatment and that the lesion had been com- 
fortable since the treatment. The inflammation had subsided and definite signs of healing 
were noted. The lesions were treated once more. By the following day the lesions were 


healed. 


Case 2.—A 43-year-old white man reported to the dental service with severe herpes 
labialis covering the entire area of the vermilion border of both upper and lower lips. The 
“patient stated that previous episodes of herpes lasted approximately two weeks. The lesions 
were treated as described. The next morning the patient reported that he was free from 
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pain within about thirty minutes following the treatment and that he had been quite com- 
fortable since the treatment. He was treated in a similar manner on the following three 


days. By the morning of the fifth day, the lesions were completely healed. 


Case 3.—A 36-year-old white man reported to the dental service with a herpetic 
lesion on the outer margin of the vermilion border of the lower lip. He was treated early 
in the morning and once again in the afternoon of the same day. The following morning 
the patient reported that he was free from pain and the lesion was practically healed. 


Case 4.—A 44-year-old white man reported to the dental service with pain in the 
ight cheek. Examination revealed an ulcerative lesion in the mucobuccal fold adjacent to 
the lower right third molar. The lesion was treated as described. Similar treatment was 
given twice the following day and again the third day. The morning of the fourth day, 
the lesion was completely healed. 


Case 5.—A 29-year-old white man reported to the dental service complaining of 
severe pain in the lower left second molar area. Oral examination revealed an acute, red, 
inflamed ulcerative lesion, 1 em. in length, in the mucobuccal fold. The lesion was treated 
as described. Twenty-four hours later, the patient reported back for a similar treatment. 
The patient stated that two hours following his first treatment all tenderness left the lesion 
and he was able to eat comfortably for the first time in several days. On the third day no 
treatment was necessary, as the lesion had essentially disappeared. 


Case 6.—A 24-year-old white male veteran who was hospitalized for anxiety reaction 
was referred to the dental service because of severe pain in the lower right cheek. Oral 
examination revealed a reddened, craterlike ulcerative lesion in the muco-buceal fold, 1.5 em. 
in length, in the premolar area. The lesion was treated as described. The patient stated 
that he was free from pain within about two hours following the first treatment. On the 
third day, only a small area of the original lesion existed. The entire lesion had completely 
disappeared by the fifth day. 


Case 7.—A 25-year-old unmarried white man reported to the dental service with an 
uleer on the inner border of the lower lip. The lesion was a typical craterlike ulcer, about 
| em. in diameter, with an area of inflammation (halo) surrounding it. A second lesion 
in the bleb stage was appearing on the labial mucosa over the upper right cuspid. The 
patient gave a history of having had ‘‘canker sores’’ all his life. He further stated that 
two years previously he had multiple ulcers of the soft palate (ten to fifteen, to use his 
description). The episodes of ulcers would occur in cycles of two or three months. He had 
been to many physicians and had been treated with penicillin, Aureomycin, streptomycin, 
vitamin C with histamines, and a series of smallpox vaccines; one physician had made a 
diagnosis of Vincent’s infection, for which the patient was given intravenous bismuth which 
caused a violent reaction of high fever and dermatologic lesions. All previous treatment 
had been unsuccessful. On Sept. 13, 1955, the lesions were treated. The following day the 
patient reported that he had received relief from pain within about thirty minutes following 
the treatment, and had been comfortable since the treatment. The same treatment was re- 
peated. The following day, the uleers were healing and much smaller. When the patient 
returned on the fourth day the lesions were completely healed and no further treatment 


was necessary. 


Case 8.—A 25-year-old white man was admitted to the hospital on Jan. 3, 1956, 
with a diagnosis of ‘‘fever of undetermined origin.’’ On admission, he had a temperature 
of 101° F. and continued with 101 degree temperature for three days even though he was 
on penicillin therapy. On the fourth day he was sent to the dental clinic because of ill- 
fitting dentures and possible denture sores. Examination by the dental service revealed four 
large uleers on the tongue and many small ones in the throat. The patient stated that the 
ulcers were not present upon admission to the hospital but appeared the following day. 
He was started on 9-alpha-fluorohydrocortisone treatment immediately. This treatment was 
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administered for four days, at the end of which time all lesions had healed and the patient 


did not complain of sore throat. He was released from the hospital on Jan. 8, 1956. On Jan. 


13, 1956, the patient was recalled for observation. There was no noticeable recurrent lesion 
and the patient was comfortable. 

Case 9.—An 11-year-old white boy came to the dental service on Jan, 6, 1956. Ex- 
amination revealed that his lips were badly swollen and three lesions were present. Two of 
the lesions were covered with a crusty scab, while the third was in the vesicle stage. Intra- 
This patient gave a history of repeated episodes 


orally, seven ulcerative lesions were present. 
The episodes started with swelling 


of ulcers the past three years during the winter months. 
of the lips for several days, after which ‘‘blisters’’ appeared, followed by ‘“secabbing cold 
sores.’’ The lesions would last three to four weeks, heal, and return again in about three 
weeks. The lesions in the vesicle stage were carefully opened and the fluid was released. 
All lesions were treated in the usual manner. The patient stated that he was more com- 
fortable following this procedure. The treatment was repeated three more days, at the 
end of which time the size of the lips was diminished and the lesions were not painful and 
had almost disappeared. Two days later, the lesions were completely healed. According to 


the patient, ‘‘The sores healed quicker than ever before.’’ 





Case 10.—A 35-year-old white man was referred to the dental clinic with a large, 
deep ulcer on the right dorsal portion of the tongue. Examination revealed an ulcer, 1.5 
by 1 em. very deep, with a necrotic center and a large area of inflammation surrounding 
the ulcer. The lesion was extremely painful and interfered with eating. To give the patient 
immediate relief, we blocked lingual nerve with 2 ¢.c. procaine. Relief came in a matter of 
minutes, as was expected. The lesion was treated in the usual manner. The patient reported 
on the following morning and was extremely grateful for the relief given him and stated 
that the lesion was much less painful. There was no noticeable change in the appearance of 
the ulcer. At 9 A.M. the lingual nerve was again blocked and the ulcer treated with 9-alpha- 
fluorohydrocortisone. The patient returned at 3 P.M., at our request. Careful scrutiny of the 
lesion showed healing in progress. The lesion was again isolated and treated with 9-alpha- 
fluorohydrocortisone. The following morning the lesion was markedly improved. It was 
treated once more with 9-alpha-fluorohydrocortisone. The following morning the lesion was 
practically healed and no further treatment was necessary. Four months later the patient 
returned with a recurrent lesion on the right dorsal portion of the tongue. Again, the 
lingual nerve was blocked with procaine and the ulcer treated with 9-alpha-fluorohydrocor- 
tisone. The lesion was treated daily for three days and by the fourth day the lesion was 
healed. Within the next five days numerous small vesicular lesions appeared. These were 
treated with 9-alpha-fluorohydrocortisone and the response was almost immediate. The 
soreness disappeared and the lesions did not ulcerate. It is our opinion that early treatment 
aborted the formation of the ulcer. It was hypothesized that raising the antibody titer 
should be of value in this case and perhaps would prevent the recurrence of these lesions. 
On Sept. 19, 1956, 5 ¢.c. poliomyelitis-immune globulin was given high in the left buttocks. 
On the following day another 5 ¢.c. poliomyelitis-immune globulin was given in the right 
buttocks. Four days later, all lesions were healed. This patient has been seen weekly since 
that time and up to the present (Dec. 1, 1956) there have been no recurrent lesions. Further 
experimentation and observation with the gamma globulin treatment will be carried out. 


Case 11—A 26-year-old white male college student was admitted to the hospital 
on Dee, 30, 1954, with the complaint of an extremely sore mouth and burning tongue. The 
patient had been well until three days previously, when his mouth began to get sore. The day 
previous to his admission, he had been seen by a physician, who gave him penicillin intra- 
muscularly and also penicillin troches. The patient also stated that he had rinsed his mouth 
with Bactine on two occasions. On admission to the ward, the patient was treated with a 
‘mild sedation, hydrogen peroxide mouthwashes, Benadryl. He was also given 20 mg. of ACTH 
slowly in 1,000 ¢.c. of 5 per cent dextrose in water. This treatment was given only once, as 
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there was a past history of tuberculosis and it was feared the further treatment with ACTH 
might place the patient’s pulmonary condition in jeopardy. He was then referred to the 
dental service. 

Our examination revealed a generalized ulcerative stomatitis involving the lips, tongue, 
and oral mucosa, including the gingiva. In this instance, the treatment consisted of isolating 
segments of the mouth, applying 9-alpha-fluorohydrocortisone, and massaging gently for 
five minutes. A weak solution of 1% of 1 per cent cortisone was prescribed for mouthwash 
every hour. The patient stated that thirty minutes after this treatment he was considerably 


relieved of his diseomfort. The treatment was carried out twice daily for six days. On 
the morning of the seventh day all the lesions were healed and the patient was ready for 


discharge. 


Case 12.—A 25-year-old white man reported to the dental service on Sept. 13, 1955, 
with the complaint of sore mouth. The patient stated that he had had similar episodes of 
sore mouth all his life. The episodes would come in eyecles of two or three months and would 
last one to three months. He had had many different treatments, including Chloromycetin, 
penicillin, Aureomycin, large amounts of vitamin C, and a series of smallpox vaccine. Our 
examination revealed numerous small ulcers of the cral mucosa and the lips. The lesions were 
treated at 3:30 p.m. The following day the patient reported that he had relief from pain 
about thirty minutes after the treatment. The lesions were treated twice daily with 9-alpha- 
fluorohydrocortisone for four days. On the morning of the fifth day all lesions were healed. 


Case 13.—A 34-year-old white man reported to the dental service with severe pain 
in the lower cheek, Examination revealed a large white lesion resembling a chemical burn. 
On questioning, the patient revealed that he had been treated with sodium perborate and the 
lesion was diagnosed as a sodium perborate burn. It was extremely painful. The lesion was 
treated as previously described. The patient stated that he was free from pain and was 
able to eat about two hours following the treatment. Similar treatment was given for three 
days. At the end of three days, only a slight sear remained and no further treatment was 


necessary. 


Case 14.—A 27-year-old white man reported to the dental service with painful lesions 
(white) in the upper mucobuceal fold on both sides, extending down onto the cheek. Close 
questioning revealed that the patient had received treatment with sodium perborate for 
Vineent’s infection. The lesions were diagnosed as sodium perborate burns. Both areas 
were isolated and treated. The next morning the patient stated that he was relieved of 
pain about two hours after treatment. Similar treatment was given for three days, after 


which the lesions were healed. 


Case 15.—A 38-year-old white man reported to the dental service with a chief com- 
plaint of sore mouth and blisters on the skin. The patient stated that one week prior to 
admission he developed a sore throat and then a skin rash characterized by blisters with 
redness which developed two days later. He stated that his throat became worse and his 
mouth and lips then became involved. He had also felt some discomfort in his ears with 
swallowing. His eyes became weak and began to burn one day prior to admission. He also 
noticed frontal headache off and on three to four days prior to admission, which had been 
relieved by Anacin. In addition, the patient thought that he was feverish and experienced 
some swelling in the anterior portion of his neck one day prior to admission. He stated 
that he had no appetite because of a sore mouth. He reported that this was the third recur- 
renee of this condition, the first time being in 1943 in Italy and the second time in 1954 
at the Hines Veterans Administration Hospital. Our examination revealed a well-developed 
and well-nourished white man in acute distress because of a sore mouth. There was a con- 
junctivitis, as well as a foul-smelling breath with a generalized ulcerative stomatitis and 
On the skin were iris lesions with a vesicular center and a purplish ring surrounding 
This was diagnosed as Stevens-Johnson syndrome (erythema multiforme). The 


clossitis. 
the vesicle. 
lermatologic lesions were treated by the medical service. The oral cavity was treated by 
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isolating segments of the oral cavity, drying thoroughly, applying 9-alpha-fluorohydrocorti- 
sone, and gently massaging each area for five minutes. The patient was treated at 3:30 P.M., 
and upon his return the following morning he reported that he had been relieved of pain 
in about thirty minutes following the treatments. The entire mouth was treated twice daily 
on the next four consecutive days. On the morning of the fifth day all lesions were healed 


and no further treatment was necessary. 


Discussion 

In this series of cases we have attempted to evaluate the use of 9-alpha- 
fluorohydrocortisone ointment 0.25 per cent on acute ulcerative lesions of the 
oral cavity. In our method of treatment, the isolation, drying, and massaging 
of the lesion for a definite time, we believe, are of extreme importance. We do 
not feel that this is a treatment or ointment that can be given to patients for 
self-treatment. If we are to derive maximum results, it is of extreme importance 
that the lesion be dry and free from saliva, mucus, and exudate and, in our 
opinion, the patients cannot treat themselves properly. To attempt treatment 
under a flow of saliva and mucus would defeat the efficacy of this ointment and 
maximum results could not be obtained. Therefore, we strongly urge that this 
ointment be used by the dentist in the manner we have described. If used 
properly, we feel that this is an extremely important addition to our armamen- 
tarium and will be of great help in making our patients comfortable more 
rapidly when they are suffering from these troublesome lesions. 


Summary 


Although the number of cases reported is small and ours are clinical observa- 
tions only, we are of the opinion that 9-alpha-fluorohydrocortisone ointment has 
a definite value in treating acute inflammatory lesions of the oral cavity. Our 
patients experienced relief from pain in a very short time following treatment. 
In our opinion, the lesions healed more rapidly when treated with 9-alpha-fluoro- 
hydrocortisone than when treated by other methods or when given no treatment. 
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Pharmacology and Therapeutics 


THE EFFECTS OF MULTIPLE INJECTIONS OF THIOPENTAL SODIUM 
ON THE SLEEPING TIME AND THE PHYSIOLOGIC DISPOSITION 
OF THE DRUG IN MALE RATS 


Noau R. Catuoun, D.D.S., M.S.D.,* anp ALpo P. Truant, Px.D.,** 
Boston, Mass. 


REVIEW of the experimental and clinical literature reveals that in cer- 
A tain animal species some degree of tolerance can be developed to barbiturie 
acid derivatives. The mechanism of tolerance to barbiturates is still a contro- 
versial issue. Masuda, Budde, and Dille' observed that the destruction of 
Amytal takes place somewhat more rapidly in tolerant than in nontolerant ani- 
mals. Green and Koppanyi? found no difference between the rate of excretion 
of barbital in tolerant and control animals. They concluded that the tolerance 
was probably due to a cellular mechanism. After studying the mechanism of 
tolerance to thiopental sodium in mice, Hubbard and Goldbaum* coneluded that 
the tolerance mechanism appeared to be one of adaptation to higher thiopental 
sodium tissue levels and not to either an inereased rate of excretion or destruc- 
tion of the drug. Brodie, Mark, and Lief‘ observed acute tolerance to thiopental 
sodium in man. The tolerance was thought to be due to a tissue adaptation to 
the effects of the drug. 

The purpose of this study was to determine the effects of multiple injec- 
tions of thiopental sodium on the sleeping time and the physiologic disposition 
of the drug in male rats. The study was undertaken with the idea that addi- 
tional information on the tolerance factor might be secured. 


Method 


Chemical Method.—Numerous techniques have been developed for the 
determination of barbiturate derivatives in biologie material. Hellman and 
his eo-workers,* Jailer and Goldbaum,* and Brodie and associates’ have developed 
photometric techniques, which utilize the property of certain barbiturates to 





From a thesis submitted in partial fulfillment of the requirements for the degree of 
Master of Dental Science, Departments of Oral Surgery and Pharmacology, Medical and 
Dental Schools, Tufts University, January, 1955. The investigation was supported in part 
by the Division of Research Grants and Fellowships of the National Institutes of Health. 
United States Public Health Service. Published with the permission of the Chief Medical 
Director, Veterans Administration, who assumes no responsibility for the opinions expressed by 
the authors. 

*Oral Surgeon, Dental Service, Veterans Administration Hospital, Tuskegee, Alabama. 
On official educational leave to Tufts University, 1954-1955. 

**Associate Professor, Tufts Medical and Dental Schools, Boston, Massachusetts, and 
Director of Research Laboratory of Astra Pharmaceutical Products, Inc., Worcester, Massa- 
husetts, 


1183 





7 IN O. S., 0. M., & O. P. 
CALHOUN AND TRUANT November, 1957 


1184 


absorb light in the ultraviolet region, for the determination of thiopental 
sodium. In the former two techniques, thiopental sodium is extracted into chlo- 
roform. Chloroform also extracts a carboxylic acid metabolite derivative of 
thiopental sodium; therefore, the error in using such methods is apparent. 
Since the technique of Brodie and colleagues’ does not extract the transforma- 
tion product of thiopental sodium, a modification of that technique was used 
in this study. 

Procedure: Three milliliters of homogenized tissue and an equal volume 
of 1.5 M NaH.PO, were added to a glass-stoppered bottle which contained 30 
ml. of petroleum ether containing 1.5 per cent isoamyl alcohol. The mixture 
was shaken for thirty minutes. As much as possible of the supernatant solvent 
phase was transferred to a glass-stoppered bottle containing 15 ml. of 1.5 M NaH, 
PO,. The mixture was shaken for three minutes and centrifuged. Then 20 ml. 
of the solvent phase was transferred to a glass-stoppered bottle containing 5 ml. 
of 2.5 N NaOH and again shaken for three minutes. The mixture was centri- 
fuged and the solvent phase was removed by aspiration. Approximately 3 to 4 
ml. of the aqueous phase was transferred to a quartz cuvet and both the standard 
and the unknown were read at 305 my in the ultraviolet region of the Beckman 
Spectrophotometer. The thiopental concentration in the solution was measured as 
U, — Up XC where Uy, and Ug, S, and Sx, were, respectively, the optical densities 
Sa - Sp 
of the unknown and standard at wave lengths 305 mp and 330 mp and C was 
the concentration of thiopental sodium in the standard (Fig. 1). 


Experimental.—Male albino rats (Wister strain), weighing between 100 
and 210 grams, were used throughout the study. Fifty-three animals were di- 
vided into six groups: 


Group 1: Fourteen animals, aged 2 to 21%4 months, 160 to 210 
grams. 

Group 2: Ten animals, aged 2 to 214 months, 160 to 210 grams. 

Group 3: Seven animals, aged 114 to 2 months, 150 to 180 grams. 

Group 4: Seven animals, aged 114 to 2 months, 150 to 180 grams. 

Group 5: Ten animals, aged 1 to 144 months, 130 to 140 grams. 

Group 6: Five animals, aged 1 to 1144 months, 130 to 140 grams. 


Every other day a 2 per cent solution of thiopental sodium was prepared 
volumetrically by dissolving and diluting the drug in normal saline. The solu- 
tion was stored in a dark, cool place to minimize deterioration. The animals 
were weighed every other day. For varying periods of time, the animals of 
Groups 2 to 6 received daily intraperitoneal injections of 40 mg. of thiopental 
sodium per kilogram of body weight. After twenty days of injections, the bar- 
biturate was discontinued in the animals of Group 5 for four days and started 
again on the twenty-fifth day for a period of five days; the thiopental injections 
then were discontinued for fifteen days and started again on the forty-fifth day 
for a period of four days. 
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The study was earried out in a quiet room of constant temperature (76° to 
78° F.). The eriterion of wakefulness was determined by the righting reflex 
which was lost two to three minutes after the injection. Each rat was then 
‘laced in the supine position. The rat was considered to be awake when it was 
ble to right itself completely without the aid of external stimuli. 

The animals which received multiple injection of thiopental sodium will 
e referred to hereafter as the tolerant rats, while those receiving one injection 
nly will be designated the nontolerant rats. 
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Fig. 1.—Ultraviolet absorption curve of thiopental sodium. Concentration of 20 mcg. per 
milliliter in 2.5 N Na 


All animals were sacrificed by decapitation. Five of the tolerant and seven 
of the nontolerant animals were sacrificed at the time of awaking. Seven addi- 
tional nontolerant animals were sacrificed before awaking and at the time the 
tolerant animals awoke. Five of the tolerant animals were sacrificed after awak- 
ing and at the time the nontolerant animals awoke. The tolerant animals were 
sacrificed after the maximal degree of tolerance had been established. This was 
usually after five days of injections. The control animals were sacrificed after 


the first injection. 





1186 CALHOUN AND TRUANT 0. 8,0. M. & 0. P. 
In order to prevent further destruction of the drug, samples of blood, kid- 
ney, liver, and fat from the lumbar region were removed immediately and 
chilled on ice. The tissues were separately weighed and homogenized. The 
blood, liver, kidney, and carcass were diluted in the ratio of 1 Gm. of tissue to 
10 ml. of distilled water; the fat and brain tissues were diluted in the same ratio 
with 0.1 N sodium hydroxide. The concentration of thiopental sodium was 
then determined as described under the chemical method. 
A group of ten tolerant and fourteen nontolerant rats were divided, re- 
spectively, into two groups (A and D, B and C) and were sacrificed as follows: 
(A) Tolerant rats were sacrificed at a mean awaking time of 
94 + 3.8 minutes. 
(B) Nontolerant rats were sacrificed before awaking time of 
140 + 5.3 minutes. 
(C) Nontolerant rats were sacrificed before awaking at a mean 
time of 95 + 2.8 minutes. 
(D) Tolerant rats were sacrificed after awaking at a mean time 
of 150 + 3.0 minutes. 
Thus, the tolerant and nontolerant animals of Groups A and B, respectively, 
were sacrificed at their awaking times; the nontolerant animals of Group C were 
sacrificed at approximately the awaking time of the tolerant animals of Group 
A, and the tolerant animals of Group D were sacrificed at the awaking time of 
the nontolerant animals of Group B. 


Results 


Effects on Sleeping Time.—After the first injection of 40 mg. of thiopental 
sodium per kilogram, the average sleeping times (Figs. 2 and 3) from subsequent 
injections were markedly decreased. The sleeping times of the various groups 
were decreased from 30 to 50 per cent. The maximal reduction in sleeping 
time occurred between the third and fifth days of injections. It can be further 
noted from the figures that the body weight increase of the animals did not 
interfere with the phenomenon of tolerance. 

In addition, Fig. 3 shows that, after twenty daily injections of thiopental 
sodium, withholding the drug for four days produced an 84 per cent loss of 
tolerance on the first subsequent injection on the twenty-fifth day. Continuing 
the injection for four more days, until the twenty-ninth day, restored practi- 
‘ally the maximal degree of tolerance. Then discontinuing the injection for 
fourteen days produced 84 per cent loss of the original tolerance on the first 
subsequent injection. Maximal tolerance was again restored by three addi- 
tional daily injections of thiopental sodium. 


Effects on Physiologic Disposition of Thiopental Sodium.—The mean tis- 
sue levels + standard error and the comparison of the degree of significance 
of tissue levels of thiopental sodium and sleeping times between tolerant and 
nontolerant animals are shown in Tables I and II. There was a significant dif- 
-ference between the sacrificed time of Groups A and B, A and D, B and C, and 
C and D. 
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Fig. 3.—Mean sleeping time (in minutes) and body weight (in grams) of rats receiv- 
daily intraperitoneal injections of 40 mg. thiopental sodium per kilogram for forty-eight 


Rats in Group 5. 
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TABLE [. MEAN TISSUE 
S.E. or TOLERANT AND NONTOLERANT RATS 
A Bb = c_ ny Db 

GROUPS TOLERANT NONTOLERANT | NONTOLERANT TOLERANT 
When sacrificed At awaking At awaking sefore awaking |After awaking 
Mean time (minutes + 94+ 3.8 140 + 5.3 95 + 98 ie 150 > 30 

S.E. ) 
Mean Tissuc Level of Thiopental Sodium 

Tissues (meg./gram + §.E.) | 
Blood | 21,82+ 946) 23.9 + 886 | 2754+ 202 | 15.774 124° 
Brain 12.41+ .647 | 164 + 1.15 17.27+ 1.56 | 09.83 + 598 
Fat 174.7 +14.4 | 220 -+10.6 200.0 + 15.0 | 112.1 + 4.88 
Kidney 40.07 + 5.22 51.9 + 3.76 53.71+ 3.13 32.30+ 2.06 
Liver | 5§5.59+ 2.94 54.7 + 2.41 52.42+ 3.35 | 40.05 + 3.37 
Carcass 19.53 + 1.86 20.1 + 2.23 21.11+ 3.59 12.71+ 1.90 


Original data tabulated i in appe mdix 











1. The tolerant animals (Group A) sacrificed on awaking had a sig- 
nificantly lower level of thiopental sodium in brain and fat tissues 
than the nontolerant animals (Group B) at awaking. 

2. The nontolerant animals (Group C) sacrificed before awaking at 
approximately the awaking time of the tolerant animals (Group 
A), with no significant difference between the time when they were 
sacrificed, had a significantly higher level of thiopental sodium 
in blood, brain, and kidney tissues than the tolerant animals (Group 
7. Se 

3. The tolerant animals (Group D) sacrificed after awaking at ap- 
proximately the awaking time of the nontolerant animals (Group 
B) had significantly lower levels of thiopental sodium in all tissues 
except kidney and liver than the tolerant animals (Group A). 


~ 


4. The nontolerant animals (Group C) sacrificed before awaking at 
approximately the awaking time of the tolerant animals (Group 
A) had no significant difference between tissue levels of thiopental 
sodium when compared with those of the nontolerant animals 
(Group B) sacrificed on awaking. However, there was a highly 
significant difference between the times at which they were sacri- 


ficed. 








COMPARISON OF THE DEGREE OF SIGNIFICANCE BETWEEN SLEEPING TIMES AND 


TABLE II. 
TISSUE LEVELS OF TOLERANT AND NONTOLERANT RATS 























Groupes | AB Ac ~~ A-D Nl B-C | BD | op 
Time Sacrificed 
ae ae? Ree P-Value 
_<01[ >05  [ <0l | <0 [<2>51 7, <0 
i ea Tissue Level Thiope ntal Sodium 
Tissues = P-Value 
Blood  <02 501 < 05> .02 OL >01<02 <.01 <.0l 
3rain 02 < 05> 02 < 02> 01 ~ >05 <.01 <.01 
Fat < 02> 01 <0.3 50.2 <.01 >0.2<0.3 <.01 <.01 
Kidney >0.1 <02 < 05> 02 <0.2 >0.1 >0.5 <.01 <.01 
Liver >0.5 <0.5 50.4 <0.3 50.2 >0.5 <.01 < .05>.02 


Carcass >01 <02 > 5 < 05> .02 >0.5 >02<.05 <0.1 >.05 
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The tolerant animals (Group D) sacrificed after awaking at ap- 
proximately the awaking time of the nontolerant animals (Group 
B) had significantly lower levels of thiopental sodium in all tissues 
when compared with the nontolerant animals (Group B) sacrificed 
at awaking. However, there is no significant difference between 
the times at which they were sacrificed. 
The tolerant animals (Group D) sacrificed after the awaking time 
of nontolerant animals (Group B) had significantly lower levels 
of thiopental sodium in blood. brain, fat, kidney, and liver tissues 
than the nontolerant animals (Group C) sacrificed at the awaking 
time of the tolerant animals (Group A). There was no significant 
difference between the times at which they were sacrificed. 


Discussion 


The development of a maximal tolerance to thiopental sodium in male 
ats occurred within three to five days after daily intraperitoneal injections 
{ the drug. This confirms similar findings by Hubbard and Goldbaum.’* 
\lowever, this finding raises the question as to whether Brodie’s* observation 
‘acute tolerance to thiopental sodium in human beings was the result of 
ifferences in dosage of the drug or tolerance from several injections of thio- 
ental sodium since toleranee developed very rapidly in animals. 

An inerease in the body weight of the animals (Figs. 2 and 3) did not 
influence the course of tolerance. The findings rule out the possibility of in- 
crease in body weight being a factor in the development of tolerance. 

The discontinuation of the drug for four to fifteen days produced an 84 
per cent loss of tolerance to thiopental sodium. This indicates that tolerance 
to thiopental sodium in male rats is lost when the drug is discontinued for 
four or more days. 

The findings of significantly lower levels of thiopental sodium in brain 
and fat tissues and the lack of such differences between other tissue levels 
in tolerant and nontolerant rats sacrificed at awaking are in disagreement with 
the findings of Hubbard and Goldbaum,* who found that tolerant mice awoke 
at a significantly higher tissue level of thiopental sodiuni than did nontolerant 
mice. This discrepancy may be explained by the difference in the chemical 
methods which were used. Brodie* and his co-workers showed that thiopental 
sodium tends to accumulate in the body fat. Therefore, the lower level of 
thiopental sodium in the fat can be explained by the difference between the 
awaking times, since the nontolerant rats slept forty-six minutes longer, dur- 
ing which time thiopental sodium may have accumulated further in the fat 
tissue of the nontolerant rats. The lower level of thiopental sodium in the 
brain tissue of the tolerant rats ean be explained only on the basis of a more 
rapid disposition of the drug. 

The difference between the awaking times of the tolerant and nontolerant 
wnimals and the lack of significant differences between the levels of thiopental 
sodium in the other tissues seem to indicate that the tolerant animals disposed 
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of the drug at a faster rate. Consequently, these findings support the theory 
that tolerant animals are able to dispose of thiopental sodium more rapidly 
than nontolerant animals. 

The nontolerant animals, sacrificed before awaking at approximately the 
awaking time of the tolerant animals, had significantly higher levels of thio- 
pental sodium in blood, brain and kidney tissues than tolerant animals sac- 
rificed at awaking. Since nontolerant animals were sacrificed before awaking, 
a question arises regarding a possible difference in the physiologic state of 
the two groups of animals. Inasmuch as the tolerant animals were sacrificed 
at awaking and the nontolerant ones before awaking, the disposition of thio- 
pental sodium in both groups of animals was during a state of sleep, and 
any difference between the levels of thiopental sodium in the tissues of the 
tolerant and nontolerant animals would seem to indicate a difference in the 
rate at which the two groups of animals disposed of the drug. Thus, these 
findings seem to substantiate further a more rapid disposition of the thio- 
pental sodium in the tolerant rat. 

There was a lack of significant difference in the tissue levels of thio- 
pental sodium in nontolerant animals which were sacrificed at ninety-five and 
140 minutes after injection. This finding emphasizes the possible importance 
of the normal reflex mechanisms which are related to consciousness and may 
influence the disposition of the thiopental sodium in the rat. 

If the rate of disposition of thiopental sodium is considered merely on 
the basis of time, rather than on the physiologic state of the animal, then the the- 
ory that tolerant animals dispose of thiopental sodium more rapidly than non- 
tolerant animals would be substantiated further by the findings that tolerant 
animals (sacrificed 150 minutes after awaking and at the awaking time of non- 
tolerant animals) have significantly lower tissue levels of thiopental sodium 
than nontolerant animals sacrificed at awaking. However, since the tolerant 
rats were sacrificed at approximately fifty-six minutes after awaking, while 
the nontolerant animals were sacrificed at awaking, there existed a difference 
in the physiologic state of the two groups of animals. This difference in the 
physiologie state precludes the use of the finding to support the above-men- 
tioned theory. Likewise, a comparison of the results between nontolerant and 
tolerant animals, respectively sacrificed before and after awaking, should be 
precluded. 

Summary 


On the basis of the data collected and statistically analyzed, it has been 
found that: 


1. Rats develop a tolerance to thiopental sodium which is maximum 
within three to five days after daily injections of the drug. 
. Tolerance to thiopental sodium in rats is lost if the drug is discon- 
tinued for four days. 
. Changes in body weight do not alter the course of tolerance to 
thiopental sodium in rats. 
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4. There are significant differences between the tissue levels of thio- 
pental sodium in tolerant and nontolerant rats sacrificed at various 


times (Tables I and IT). 


Conclusions 


Tolerance to thiopental sodium can be demonstrated in male rats. Tol- 
rant rats can dispose of thiopental sodium more rapidly than nontolerant 
The possible influence of the physiologic state of the tolerant and non- 


its. 
lerant animals is discussed. 
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PAIN THRESHOLDS AND FACTORS WHICH MODIFY THEM 


Ricuarp G. Topazian, B.A., D.D.S., PHILADELPHIA, Pa. 


AIN is one of the oldest sensations known to man. It has been regarded 
as both a blessing and a curse. Its function is an obvious blessing when 
warning an organism of injury, thus inducing protective reflex mechanisms. Its 
value is apparent when giving early warning of pathologic processes, as in the 
headache produced by intracranial growths or eyestrain. However, pain has 
often been considered a curse; for example, the pain of terminal cancer, of 
tie douloureux, or of childbirth which was promised to Eve in the Biblical 
account of the fall of man. 

One principal aim of the healing art professions is the alleviation of pain 
and suffering; this predicates a complete understanding of pain and the factors 
which govern and modify it. 

Nature of Pain 

Beginning with Aristotle and extending to the eighteenth century, pain 
was regarded as an emotion and not one of the five senses. Pain was considered 
as being a state of unpleasantness; Aristotle used the word synonymously with 
unpleasantness.*" 

Toward the end of the eighteenth century, Erasmus Darwin theorized that 
pain was the result of too strong stimulation of any one of the five senses. The 
beginning of the nineteenth century saw the emergence of three basic concepts 
of the nature of pain: 

1. The emotion theory considered pain to be an emotional state 
initiated by sensations. 

2. The intensive theory held that pain is the result of intense 
stimulation of any sensory equipment. 

3. The special sensation theory held that pain is a special sensation 
with its own distinet central and peripheral sensory mechanisms.*' 

The early study of neuroanatomy, neurophysiology, and psychology in th 
nineteenth century gave much factual evidence on the problem of pain. The 
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cory which regards pain as a special sensation is widely held today. The 
ork of such investigators as Charles Bell,’ who discovered the sensory function 
f the dorsal root of the spinal cord and the motor function of the ventral root, 
m Helmholtz,2! who first measured the speed of nerve impulses, and Fechner, 
fuller, and Blix*' contributed significantly to the understanding of pain as é¢ 
vecial sensation. Goldschiedner and Donaldson first showed that stimulation 

skin ean evoke heat and cold sensations as well as pain,*' while von Frey 
id Donaldson found definite touch, temperature, and pain spots on the skin.*° 


Although pain is today considered a special sensation with its own 
istinet central and peripheral sensory mechanisms, there is evidence to support 
1e ancient view that feeling states associated with pain are the most relevant 
speets of pain to the sufferer.*° In this sense, bodily or physical pain (pain 
nsation) is but a part of the entire pain experience. Thus, there are two basic 
etors in a patient’s pain: (1) pain sensation or physical pain and (2) the 
itient’s reaction to pain. In understanding this basic dichotomy, the study 


pain ean best be organized. 


Pain Sensation—The Anatomic Basis of Pain 

The basie units of pain sensation are, briefly: nerves, anterior and pos- 
terior spinal cord roots, the spinal cord, the brain, and numerous free endings 
of branching sensory nerves in skin, organs, and structures.*® 

Early investigators found that a fine needle may be stuck deeply into many 
parts of the skin without causing pain. The sensitive points of the skin were 
found to be so close and the stimulus strength so varying, that any idea of 
special pain receptors has been difficult to accept. However, the frequency of 
cold and warm spots on the skin agrees with the occurrence of special forms of 
sensory nerve endings, such as Krause’s corpuscles and Ruffini’s endings. The 
receptors for pain appear to be numerous unmyelinated free-ending branch- 
ing sensory nerves in the skin. Similar nerve endings have been described on 
the blood vessels, struetures generally acknowledged to be pain sensitive and 
probably pain sensitive only.?° 

Ranson* has shown that nerves to sueh pain-giving structures as skin, 
musele, cornea, and the dental pulp contain finely myelinated or unmyelinated 
nerves. Certain structures, such as the tooth pulp, the middle meningeal 
artery, the arteries at the base of the brain, and some vessels of the sealp, con- 
tain no sensory fibers except those for pain.* Other structures, such as the sub- 
stance of the brain and the mucosa of the cheek opposite the mandibular second 
molar tooth, are insensitive to pain.* 

Portions of the brain involved in pain perception occur in both central 
hemispheres in the region of the central fissure. The thalamus is important in 
the integration of neural activity having to do with pain, and the cortex is 
essential to consciousness and awareness of pain and discriminations involving 
localization and intensity. The various levels dealing with integration of pain 
include the cerebral cortex, the thalamus, the tectum mesencephali, and perhaps 
the internuneial pool of neurons within the gray matter of the spinal cord.® 7" 
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Pain Reaction—The Pain Experience 
Pain reaction is the response, both conscious and subconscious, to noxious 


stimulation and pain. 

The pain experience includes the pain sensation plus all the associated sensa- 
tions and reactions. The associated sensations are the sum of such factors as the 
person’s training, previous experience, cultural background, attention, and 
other similar factors. Thus, the pain experience may be broadly defined as those 
reactions involving consciousness which have been observed to be highly corre- 
lated with noxious stimulation and pain. These reactions include responses to 
noxious stimulation of a reflex nature, not dependent upon consciousness, but 
which give rise to pain and associated sensations by augmenting initially noxious 
stimulation or establishing additional sourees of noxious stimulation. These 
may be appreciated, at least in part, consciously. As well, there are those reac- 
tions involving consciousness which include such feeling states as anxiety and 
hostility and associated adaptive and protective behavior patterns; these are 
less predictable and more easily affected by suggestion, analgesic agents, fatigue, 
and individual and cultural attitude.*! 

Pain reactions include certain definite physiologic responses, such as auto- 
matie withdrawal, blushing, sweating, bladder and bowel emptying, respira- 
tory and cardiovascular phenomena, and skin galvanic responses. 

In summary, it may be stated that the total pain experience includes: 


1. The pain sensation, that is, actual physical pain. 

2. Reflex reactions to noxious stimuli on a subconscious level. 

3. Conscious reactions which may be modified by adaptive and pro- 
tective behavior patterns, drugs, suggestion, fatigue, age, sex, and similar 
factors.”* 
An understanding of the anatomy of pain is both valuable and essential. 
However, the most relevant aspects of pain to the sufferer are the feeling states 
associated with it. Thus, physical pain is only a part, and perhaps not the 
major part, of the entire pain experience. The pain experience includes the 
pain sensation and all the associated sensations, the result being the pain ex- 
perience for a particular person, under particular circumstances, at a par- 
ticular time.’® 

The dentist, surgeon, or anesthetist who knows that a local anesthetic block 
has been successful, although the patient reacts to pressure, heat, or cold as 
though it were a pain stimulus, can well appreciate the fact that the pain ex- 
perience involves more than pain sensation. This entire phenomenon requires 
analysis, and involves such basie considerations as the efficacy of analgesic and 
sedative drugs, the pain thresholds of individual patients, the role of suggestion 
and hypnosis in the pain experience, the emotional make-up of the patient, and 
the effects of age, sex, racial origin, and cultural background on the pain ex- 
perience. These consider: tions are of more than academic interest. 

An attempt to understand the pain experience has been made by many in- 


vestigators. The most promising approach has been the determination of the 






















PAIN THRESHOLDS AND FACTORS WHICH MODIFY THEM 1195 


lume 10 
Sumber 11 


pain threshold for individual persons. If a measurable stimulus can be de- 
ivered to subjects, then the various factors affecting the pain experience can be 
letermined. This predicates the pain threshold. 


The Pain Threshold 


The pain threshold may be defined as the intensity of stimulus which will 
voke the least perceptible intensity of pain. The pain threshold stimulus is 
he amount of stimulus which, on the average, is required to evoke the pain 
hreshold and this intensity of stimulus should be measurable in standard 
shysical units.2?. The pain threshold is raised when more stimulus is required 
o induce threshold pain. Conversely, when less stimulus is required, the pain 
hreshold is lowered.** 

A report by Goetzl, Burrill, and Ivy’® shows that the literature up to 
943 reveals many attempts to measure the pain threshold, employing various 
‘+hemical, mechanical, electrical, and thermal stimuli. 

Basie work in this field has been done by Hardy, Wolff, and Goodell,”* 
riginally at Cornell University Medical College. Searching for some common 
local event produced by pain threshold stimuli experimentally, they found 
the oceurrence of local erythema following stimulation to be the most con- 
sistant and predictable phenomenon. They hypothesized that the production 
of tissue damage results from that type of stimulus termed ‘‘noxious,’’ and 
that noxious stimulation of tissue innervated by pain fibers evokes pain.** 


Methods of Measuring Pain Thresholds 


Mechanical Methods.—Libman* used the simple method of pressing the 
thumbs against the styloid process and mastoid bone of the subject. Although 
this is a sensitive area in most persons, it obviously gives only a rough estimate 
of pain sensitivity. 

Hollander** used an inflated blood pressure cuff around the arm, under 
which a small metal grater was placed. He noted the pressure at which the 
subject experienced pain. Subjects were classified as hyposensitive, normal 
sensitive, or hypersensitive on the basis of pressure ranges noted. 

More recently, Benjamin’ used a rubber-sleeved hemostat applied to the 
interdigital skin. He also noted the production of pain in an arm made 
ischemie by occluding the vessels with a blood pressure cuff. 

In general, it may be stated that these methods present the difficulty of 
threshold variability and inability to relate stimulus strength to pain intensity. 
llowever, mechanical methods have value for special measurements.*” *1 


Chemical Methods.—These methods include studies of the effect of con- 
centrations of acid in the stomach on the pain of gastric ulcer, introduction 
of corrosive mixtures into and on the skin; pain elicited from the nasal mucosa 
from the presence of epinephrine packs; and the use of chemicals to evoke 
pain from the gastric and intestinal mucosa. These methods have limited 
value, as there is at present no quantitative chemical method for study of the 


pain threshold or pain intensity.”? 
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Electrical Methods.—Among these methods are the faradic stimulation to 
sensitive areas of the skin, application of electric current through the metal 
fillings in teeth, use of repetitive electrical sparks to the skin, ete. These 
methods have the advantage of measurable factors which can be expressed 
in standard physical units; stimulation is easily applied ; and identification of 
pain is easily accomplished by the subject. In the case of tooth stimulation, 
however, repeated stimulation at high intensities may result in the death of 
the dental pulp.*' 


Thermal Methods.—This type of method for the measurement of pain 
threshold was first used in 1884 by Goldscheider. It reached its most modern 
application in the Hardy-Wolff-Goodell Dolorimeter, which is widely used 
today. This apparatus consists of an incandescent lamp focused by a con- 
densing lens through a fixed aperture; a shutter between the lamp and the 
lens can be opened and closed to regulate accurately the duration of exposure 
to the stimulus. As well, a calibrated radiometer is used for measuring the 
intensity of radiant flux passing through the aperture per unit of time.** 

This apparatus has been widely used to determine the pain threshold in 
man. Radiant heat from a 1,000 watt projection lamp is focused for three 
seconds on a blackened area on the subject’s forehead. The current passing 
through the lamp filament is gradually increased until the sensation of warmth 
gives place to a sharp ‘‘jab’’ of pain at the end of the three-second period. 
The intensity of the applied stimulus is expressed in millicalories/second/em.* 
The perception threshold is indicated verbally by the subject and the reactivity 
threshold by a change in skin resistance as determined by means of a Wheat- 
stone bridge and galvanometer. This method of testing also allows for meas- 
urements of the quantity of pain. When the strength of a pain stimulus is 
increased gradually from the threshold to double the threshold value, it is 
found that the intensity of the sensation increases in a series of twenty-two 
‘*steps’’ or just perceptible changes in intensity. Two steps are taken as a 
unit of pain and are designated as one ‘‘dol.’’* 

In the study of pain threshold, Hardy, Wolff, and Goodell have used 
trained and instructed subjects. Trained subjects are persons who have been 
tested sufficiently to establish confidence in their ability to recognize the pain 
threshold under a variety of conditions. The instructed subject is one who 
has been told what the end point should feel like. While this obliges the 
subject to omit certain features of the pain experience, it provides a more 
uniform index for observing the changes brought about by experimental pro- 
cedures. Thus, the subject is told that the procedure is a test of his capacity 
to perceive the first trace of pain, not his ability to endure pain. Extreme care 
is taken in testing to avoid the presence of extraneous factors which might 
alter threshold responses. Factors were later introduced to determine their 
role in the pain threshold phenomenon.*! 

In these subjects there has been found to be close relationship between 
intensity of pain sensation and intensity of stimulus, and between the rela- 
tion of noxious stimulation and the rate of tissue damage.*! 
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Using trained and instructed subjects, it has been shown that the thresh- 
id of pain perception in man is a relatively uniform phenomenon.** * Pain 


ireshold determinations have been of extended value in studies of the effects 


if various analgesic drugs, such as aspirin, the opiates, and alcohol. While 


hese have a predictable effect on the pain perception threshold, they affect 
he threshold of reaction in a variable way in the same person or in a dif- 
‘rent person, raising it from 50 to 800 per cent.*” 

The methods for determining pain thresholds have been discussed at some 
ngth to demonstrate the extent and volume of research and experiment over 
period of many years devoted to the problem of the measurement of the pain 
hreshold. It can be seen that, even in the most carefully devised methods of 
leasurement, such factors as cultural background and ability to detect the 
xaet end point of pain perception can modify findings. However, these 
arious factors have in themselves demonstrated the value of pain threshold 
eterminations in investigation of the total pain experience in man. Pain 
hreshold investigations have provided a method to deliver standard physical 
inits of pain which can be applied to various test situations. 


Factors Affecting the Pain Experience 


Thus far, several phenomena have been considered, including the pain 
sensation, pain experience, the pain threshold, and methods for measuring 
pain thresholds. The pain perception threshold has been shown to be relatively 
uniform in the same person when he is isolated from extraneous factors which 
would tend to distract him from determining the exact point at which he 
perceives pain. The pain reaction threshold, on the other hand, is extremely 
variable. Pain threshold studies have shown that there are a considerable num- 
ber of factors which alter the pain reaction threshold. It is of utmost importance 
that the practitioner know what these factors are and how they operate. 
There are several pain situations to which many persons attach special signifi- 
cance or special meaning. This is evidenced by the common overreaction to 
head injury and by the extreme fear of the dentist shown by those who are 
able to tolerate other pain with relatively little disturbance.** 

Knowledge of such factors as the effect on the reaction threshold of age, 
sex, cultural and racial background, fatigue, emotional security, and psy- 
chological make-up of patients enables the practitioner to anticipate and 
direct his treatment of the patient more intelligently and with more satis- 
faction to both the patient and himself. By appreciating the effects of distrac- 
tion, suggestion, attitudes, moods, and the like on the pain reaction threshold, 
he ean develop techniques which will alter, change, or modify these reactions. 
llis recognition of the importance of these factors, and his attempts to modify 
them, may have an equivalent or greater affect on the patient’s reaction to 
pain than substantial doses of sedative or analgesic drugs. 

Cultural and Racial Factors.—The culture in which a man finds himself 
becomes a major conditioning influence in the formation of his individual re- 
action patterns to pain.”! 
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It has been observed that the dark-skinned races and northern Europeans 
have a relatively high reaction threshold, whereas southern Europeans, par- 
ticularly the Latin and Jewish peoples, have a relatively low one.” 

Persons who have been taught, because of education, race, or previous 
environment, that pain is to be accepted without show of emotions are less 
likely to exhibit weeping, crying out, and other fight or flight reactions to 
pain. Others, in whose training such reactions have been condoned, may show 


violent emotional reactions to pain.** 

Chapman and his associates’ '* have shown that differences in the re- 
action threshold determined by wincing or withdrawal of a stimulated part 
could be correlated with racial and geographic origin. 

While commenting on the reaction following spinal or saddle block 
anesthesia to stimuli other than pain in Puerto Rican patients, a resident phy- 
sician of the same extraction reported that, in general, children of his national 
origin are taught to fear pain. On the other hand, the Spartans of ancient 
Greece denied pain, even in the most extreme situations; even today a person 
of great fortitude is called a ‘‘Spartan.’’ 

The social conditioning, refinement, educational status, and occupation 
have, as one might suppose, much to do with susceptibility to painful impres- 
sions. It would seem to be true that a highly refined person following an 
intellectual pursuit would, from his breeding, occupation, and mode of life, 
have a more sensitive and highly developed nervous system than one subjected 
to exposure and numerous traumata, such as a laborer or farmer.’ 

Having the highest integrative equipment, man is particularly sensitive to 
threats and symbols of danger. These may result in reactions similar to those 
elicited by painful episodes, such as pricking sensations of the face and scalp 
associated with certain fearful situations. On the other hand, man may feel 
threatened more by cultural and individual human pressures than by potenti- 
ally painful environmental forces. This is seen in the general lack of concern 
for the danger of motor traffic. Thus, the culture in which a man finds him- 
self becomes the major conditioning influence in the formation of individual 
reaction patterns to pain. It is generally realized that a knowledge of group 
attitudes toward pain is essential in understanding the individual person’s 
reactions.”° 

Age.—Hardy and his associates*' have shown that age, in general, does 
not produce changes in the pain threshold. However, at the extremes of age 
there appear to be definite differences. 

It has been shown that elderly persons, in general, have a higher pain 
threshold than younger persons.’* This may be due to the relative sluggish- 
ness of the nervous system because of relative circulatory insufficiency.” * 

Infants, on the other hand, may bear certain pain well, probably as a re- 
sult of an underdeveloped sense of localization and the absence of psychic 
influences. However, infants are more easily shocked by severe trauma.” * 


Sex.—Wilder®** and Sherman* in separate studies using Hollander’s 
method (described previously), found that women have a lower pain perception 
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nd pain reaction threshold than men. Sherman found that 90 per cent of 
he hyposensitive group in his study were men, while 75 per cent of the hy- 


ersensitive group were women. 

Wilder** used this method to distinguish pain due to functional origin 
rom pain due to organic diseases, and found that women could tolerate much 
ess pain than men. 


Fatigue—Reports are contradictory regarding the effect of fatigue on the 
ain threshold. Bonica® feels that fatigue definitely modifies the reaction to 
iain by affecting the pain threshold. From his observations, a patient who is 
uuffering from a loss of sleep has a lower pain reaction than one who is not; 
his has been confirmed by Lucas.*7 Chapman’ found no change in pain 
ereeption or reaction thresholds with physical fatigue but found a decrease in 
he pain reaction threshold of 8 to 10 per cent in patients in whom mental 
‘atigue and nervous tension had been induced. 


Pyschological Make-up and Emotional Security.—This is a complex factor, 
ind is undoubtedly influenced to some extent by cultural and racial factors. 

The innate peculiarities and background of a patient and his psycho- 
logical make-up are factors which contribute to his relative emotional security. 
Because of this, pain to some is an incident of little concern, because they 
either feel very little or are able to control their expression of pain. Other 
persons are hyperesthetie and either are extremely susceptible or have little 
or no control over their feelings.’ 

Patients vary greatly in the development of associated ideas or introspec- 
tive analyses of the factors responsible for their pain. Thus, some patients, 
heeause of fear of death or fear of having a fatal malady, react almost ex- 
plosively, both physiologically and psychologically, to the mildest degree of 
pain? 

The conditioning of children to early painful experiences often results 
from observing the reaction of other members of the family.** As well, man 
reacts not only to actual painful stimuli, but he is especially sensitive to 
threats and symbols of danger. These reactions may be so intense as to in- 
duce actual pain sensation, such as the pricking sensations of the face and 
scalp associated with sudden fearful situations.'® 

The psychic factors assume new significance when we consider that those 
drugs which effect the most potent analgesia are the ones which possess the 
most marked psychie effect and undoubtedly act by their ability to produce 
psychie changes.” * 7° 

Schilling and Musser,*? using ambulatory psychoneurotic patients, found 
no significant differences between the pain perception threshold of psychoneu- 
rotie and nonneurotie patients, but found a distinctly lower pain reaction 
threshold in psychoneuroties. This has been confirmed by Chapman and his 
associates."! 

The emotional acceptance or rejection of situations or stimuli has a pro- 
ound effect on the pain experience. When a person emotionally rejects a 
situation or stimulus and it persists, it is experienced as pain, physically or 
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mentally. Conversely, when a person emotionally accepts a situation or 
stimulus as desirable, it is not experienced as pain, even though it may exceed 
that person’s pain perception threshold.” 

Distraction and Attention.—It is commonly observed that persons who are 
distracted by excitement, concentration, absorption, or intent fixation of the 
mind have markedly raised pain reaction thresholds. This is seen during the 


excitement of games or fights, as when an athlete or a soldier sustains serious 


injuries without being aware of the injury until his attention is drawn to 
it.” * #° Conversely, attention may result in hypersensitivity, as when a pa- 
tient reacts violently to an anticipated nerve block injection or venipuncture. 

Taylor*® has postulated that attention occupied with one sensation ex- 
eludes other sensations while thus occupied; this has been confirmed to a 
great degree. Experiments by various investigators® *" ** *? have shown 
that the pain threshold is raised significantly above the control level coneur- 
rent with pain in some other part of the body. This is probably on the basis of 
distraction.” For example, it has been observed that when the forehead and 
hand are simultaneously exposed to noxious stimulation by thermal radiation, 
the intense stimulation in one part will raise the pain threshold in the skin of 
the other part as much as 35 per cent.** Using a mechanical method to measure 
pain threshold, one investigator® has shown that when the cheek and contra- 
lateral hand are simultaneously stimulated with a pin, pricking pain on the 
cheek extinguishes sensation from the pin prick on the hand. 

Commenting on these experiments, Hardy*! notes that elevations of pain 
threshold from 19 to 45 per cent were caused by extraneous stimuli which 
tended to draw the subject’s attention away from the test situation. 

We are all familiar with the common tendency to bite one’s lip or clench 
one’s teeth in an effort to overcome or mitigate pain. 

The practice of some dentists of pinching the cheek or having the pa- 
tient take a deep breath as the needle is inserted for a local anesthetic injec- 
tion is an example of the practical application of distraction to a elinieal situ- 
ation. 

Suggestion, Attitude, and Mood.—Suggestions, strong beliefs, convictions, 
ideas, and attitudes may cause such a rise in the reaction threshold that at 
times severe mutilations may occur without any reactive evidence of pain. 
This is seen in the case of some religious devotees who have been known to 
beat and lacerate themselves severely, and in the manner in which many 
Christian martyrs faced torture and mutilations, often without outward pain 
reaction.” 

A parturient woman who is desirous of bearing a child, believes that child- 
birth can be painless, and has confidence in her physician can have an eleva- 
tion in reaction threshold suffici-nt to prevent reaction to what has been pre- 
viously determined to be maximal pain for that patient.'” ' 

Attitudes and moods, on the other hand, may result in hypersensitivity 
to pain. With the mind intently fixed on the idea that pain is to be inflicted, 
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nd with all the senses keenly active awaiting the impression, the least touch 


: manipulation may excite the idea of pain, resulting in a severe reaction 
hich is out of all proportion to the intensity of the stimulus. This is seen in 


patient who has had previous unpleasant experience with injections, 


ho awaits insertion of the needle for further therapy with much apprehension, 
nd overreacts on actual treatment.® 

In the administration of drugs for the relief of pain, neither the patient 
ior the doctor is objective or disinterested in the effect of the drug. The 
ufferer is either anxious, annoyed, suspicious, or confident. The doctor is 
iften enthusiastic, desirous of helping the patient, cynical, or defeatist in his 
ttitude. Also, the state of the patient-doctor relationship seriously affects 
atient reaction to pain. All these factors of attitude determine the efficacy 
if treatment.* 

It has been shown that a placebo given in a setting of conviction has a 
ain-threshold-raising effect equivalent to that produced by aspirin. This 
ndicates that aspirin and similar agents, such as amidopyrine, acetanilid, and 
acetophenetidin raise the pain threshold to a degree which is also readily at- 
ained with suggestion, conviction, or distraction; this has been substantiated 
experimentally.** * 4" The success or failure as therapeutic agents of this 
class of drugs is markedly influenced by the patient’s attitude. Anxiety and 
lack of confidence, contrasted with feelings of confidence, security, and con- 
vietion of being helped, determine to a great extent whether or not these 
agents will be helpful. Experiments demonstrate that prejudice, anxiety, and 
doubts alter the reports on the pain-threshold-raising effect of aspirin so that 
the analgesic effect may be negligible.“ Realization of the full potenialities 
of drugs is possible only when the doctor commands the full confidence of the 
patient.'° 

Beecher* found that approximately 75 per cent of seriously wounded 
soldiers not in shock did not need analgesies. He found that half of his sub- 
jects under the effects of hypnotic doses (60 mg./70 kg.) of barbiturates did 
not experience pain. These patients reported that their pain had not changed, 
but they did not want further medication; their attitude toward the pain had 
been altered. Psychic modifications may be sufficient to block the thalamocorti- 
cal spread of impulses. This may be the factor operating in hypnosis and 
suggestion.* Hypnotic suggestions of anesthesia influence pain perception 
by causing an elevation of pain threshold, hypalgesia, and analgesia.** 

Hardy cites the case of two medical students who, under the impression 
that they had received a strong analgesic, had elevations of the pain thresh- 
old of 90 per cent over the control levels. Blisters were produced in these 
subjects by the thermal dolorimeter without reports of threshold pain. 

Undoubtedly, suggestion is one of the factors most susceptible to influence 
by the practitioner and ean be a highly effective tool in altering a patient’s 


pain reaction. 
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Summary 


The concept of pain has evolved from the day when it was considered 
to be the result of intense stimulation of any sensory equipment to the con- 
temporary theory of pain as a special sensation. 

Methods of pain stimulation have been developed which allow expression 
of pain thresholds in standard physical units. These methods have greatly 
aided in assay of the effectiveness of various analgesic and sedative drugs under 
varying situations, as well as making significant contributicns to present 
knowledge concerning the pain sensation threshold and the total pain ex- 
perience. 

Pain sensation is a relatively uniform phenomenon in the same person when 
extraneous factors, such as mood, lethargy, suggestion, and distraction, are 
obviated. Pain sensation is only one part of the total pain experience and 
is of relatively minor significance to the sufferer. On the other hand, the pain 
experience, which includes the pain sensation plus all associated sensations 
and reactions, is of primary importance to the patient. This dichotomy of 
pain must be recognized for the proper study of the problem. 

The reaction to pain is a function of cultural and racial background, the 
psychological make-up, and the relative emotional security of the patient. 

Distraction, attention, attitudes, beliefs, moods, and suggestion all play 
an important part in the patient’s reaction to any pain or anticipated pain 
and thus to his pain experience. 

The practitioner can utilize his knowledge of the factors influencing 
the pain experience in his treatment of the patient. He can exploit the proved 
effectiveness of positive suggestion and distraction in treatment, inspire con- 
fidence by his voice and bearing, allay anxiety by reassurance, and mitigate 
hostility and pessimism by a genuine interest in the patient’s pain problem. 
Recognition of the importance of the factors influencing the pain experience 
will result in more effective treatment of one of man’s oldest experiences. 
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DENS INVAGINATUS 
(DILATED COMPOSITE ODONTOME) 


I. Variations of the Invagination Process and Associated 
Anterior Crown Forms 


F. A. C. O&HerRs, F.D.S.R.C.S.(Ene.), L.D.S., SrncaroreE, MALAyA 


T IS now generally agreed that the essential feature of the so-called dilated 

composite odontome is an epithelial invagination which originates in the crown 
of the developing tooth in what is known as the ‘‘coronal type’’ or in the root in 
the ‘‘radicular type.’’ The terms dens in dente and gestant odontome are still 
commonly employed for certain forms of invaginated teeth, although wide ae- 
ceptance has been given to Rushton’s' view that all invaginated teeth have a com- 
mon origin. He suggested that they should all be grouped together under the 
common name of dilated composite odontome. Hunter,? agreeing with Rushton, 
lodged a plea that the names dens in dente and gestant odontome should be 
dropped in view of the inadvisability of ‘‘ perpetuating an erroneous conecept’’ on 
which the introduction of these names was based. The term dilated composite 
odontome itself, however, cannot be considered as satisfactory because several 
invaginated teeth, including those with minor invaginations which constitute the 
largest group, show no dilatation of crown or root whatsoever. For these reasons, 
I prefer to use the term dens invaginatus, introduced by Hallet,* which I feel is 
an accurate descriptive term applicable to any of the variants of the dental ab- 
normality under discussion. 

This article is confined to the coronal type of the dens invaginatus. It is 
based on observations made on eases seen at this dental school over the past nine 
years and on a study of a collection of specimens in our possession (many of 
which are of rare forms) and of cases reported in the available literature. 

The importance of being able to detect invaginated teeth and thus to under- 
take early prophylactic or other treatment cannot be overemphasized in view of 
the frequeney with which such complications as pulp death, periapical infection, 
and dental cyst formation occur. With this in mind, an attempt is made in this 
article to differentiate between the various gross crown forms assumed by in- 

_vaginated teeth and thus to facilitate diagnosis. 
From the Department of Dentistry, University of Malaya. 
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It was observed that, in the main, the various erown forms of anterior in- 
iginated teeth of the normal series (that is, excluding supernumerary teeth) 
ll into three separate groups. In the first group the crown form deviates from 
e normal only to a minor extent, but in the remaining two groups they are 
istinetive and may easily be recognized. There are indications also of probable 
alogous variants of the posterior crown forms. 

Marked variations of the invagination processes were also noted, even in 
eth which possessed’ the same variant crown form. It was further noted that 
similar teeth invaginations were often absent, a finding which, it is felt, must 
ive some significance with regard to the pathogenesis of invaginated teeth but 
hich hitherto has not been taken into account by previous authors. 


Variations of the Invagination Process 

Various classifications of invaginations of the coronal type have been sug- 
sted before, notably that of Rushton,' who differentiates between anterior and 
sterior tooth forms. It would appear, however, that invaginations could be 
rouped quite simply into three distinet types, irrespective of the teeth (includ- 
¢ supernumerary teeth) in which they oceur. A single tooth may possess more 

an one invagination, but each invagination may fall into a separate group. 

Type 1.—The invagination, which is enamel lined, is of the minor form. 
lt is confined within the crown of the tooth and does not extend beyond about 
the level of the external amelocemental junction (judged by the apical limit of 
its amelodentinal junction which corresponds with the level of the inner 
enamel epithelium during development). 


Type 2.—The enamel-lined invagination invades into the root but remains 
confined within it as a blind sae. There may, however, be a communication 
with the pulp. The invagination may or may not be grossly dilated; in the 
former case there is often a corresponding dilatation of the root or crown. It 
is appreciated that it sometimes may be difficult to draw a line between Type 
| and Type 2 invaginations, but usually the two types can be readily differ- 


entiated. 


Type 3.—The invagination penetrates through the root and ‘‘bursts’’ api- 


9? 


cally or laterally at a foramen, sometimes referred to as a ‘‘second foramen, 
in the root. There is usually no communication with the pulp which lies com- 
pressed within the wall around the invagination process. The invagination 
may appear to be completely lined by enamel, but more often a portion of it 
is lined by cementum instead. As in Type 2, there may or may not be a dilata- 
tion of the tooth. 

The modes of formation of these three types of invaginations, together 
with their clinieal significance, will be discussed in Part IT of this article. 


Associated Anterior Crown Forms 
Invaginations occur in permanent maxillary lateral incisors far more fre- 
quently than in any other teeth. This is borne out by cases reported in the 
literature, as well as by my own eases. Thus, the three variant crown forms 
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to be deseribed relate largely to the permanent maxillary lateral incisor, al- 
though they may apply also to other incisor teeth of the normal series. Canine 
teeth, as far as is known, fall only into Groups 2 and 3. 

Group 1.—This form is normal in appearance except for an abnormally 
deep lingual pit accompanied by a slight overdevelopment of the cervicolingual 
ridge. The invagination which arises in the lingual pit appears, in the major- 
ity of cases, to be of Type 1 described previously. Clinically it is impossible 
to detect the presence of an invagination and, as Stephens* has stressed pre- 
viously, radiographs of all incisor teeth with deep lingual pits are indicated 
because of the frequency with which invaginations occur. Attention to the 
latter has been drawn by Hallet, in whose series of 586 children with appar- 
ently normal incisors 6.66 per cent of the maxillary lateral incisors and 0.6 per 
cent of the maxillary first incisors were found, on radiographic evidence, to 
possess what he termed Classes III and IV invaginations which were dilated; 
a further 16.55 per cent of the maxillary lateral incisors and 2.73 per cent of 
the central incisors possessed his Class II undilated, though definite, invagina- 
tions. Atkinson’ had previously reported that 10 per cent of 500 patients in 
his series possessed invaginated anterior teeth. Amos® reported the presence 
of invaginated maxillary lateral incisors in 6 per cent of 1,000 American white 
patients, while in five instances the central incisors were affected as well and 
in one ease only a central incisor was involved. 

Group 2.—The crown is conical or peg shaped with an incisal pit which 
may lead to an invagination. Most of the cases of incisor and canine teeth with 
extensive invaginations reported in the literature fall into this group. 

Among my own ¢ases a frequently seen crown form of invaginated maxil- 
lary permanent lateral incisors is one that ean best be described as barrel 
shaped (Fig. 1). It appears to be an intermediate form between that of Group 
1 and the conical crown form, but it is easily recognized. Its crown tends 
to be uniformly oval in cross section for the greater part of its length and it 
appears as though the lateral parts of the crown have rotated lingually and fused 
together in the midline. In some eases the cervical measurements and the inciso- 
cervical length remain unaltered, but more often there is a general reduction in 
size. Lingually, it possesses a raised cervicolingual ridge which has the appear- 
anee of a ‘‘collar’’ and which, together with a decreased mesiodistal width of the 
crown, obliterates much of the lingual fossa (that is, the concave portion of 
the lingual surface). That which remains of the latter, as weil as the lingual 
pit, thus appears incisally displaced. The height of the cervicolingual ‘‘col- 
lar’’ varies in different specimens, indicating variations in degree of malforma- 
tion. There is also a corresponding tendency for the crown to become more 
conical in shape as the degree of malformation increases. Thus, in the ex- 
treme form the lingual fossa is entirely obliterated except, in some cases, for 
the persistence of the lingual pit situated at a more or less pointed incisal tip 

. (Fig. 1, F and @). Such variations in degree of malformation may be seen in 
persons exhibiting bilateral involvement (Fig. 1, B and F, C and E, and Figs. 2 
and 3). 
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Fig. 1 Six barrel-shaped maxillary lateral incisors (B to G) are shown, together with 
normal Mongoloid (shovel-shaped) lateral incisor (A). Note the reduction in the lingual 
ssae, the increased heights of the cervicolingual “collars,” and the tendency for the crowns 
become more conical in shape in the specimens on the right which display greater degrees 
f coronal malformation. Note also variations in the invagination processes. They appear 
nrelated to the degree of coronal malformation. F possesses no invagination; C shows a 
hort tapering invagination; in B, D, and E the invaginations (Type 1) extend to about 
he levels of the anatomical necks and are dilated in D and EF but tapered in B; the invagina- 
on in G (Type 2) extends into the root. B and F were recovered from the same patient as 
re C and E D was recovered from an Indian and the remainder from Chinese patients. 
he radiolucent area in the root of E is due to a burr hole. The specimens were touched 
ith graphite to show up the salient features. (Magnification, approximately x4; reduced 4%.) 
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An invagination, when present, arises from the incisally displaced lingual 
pit (Fig. 4). It extends only to about the level of the external amelocemental 
junction in all but a very small proportion of cases. This Type 1 invagination 
appears to be the result of ‘‘enclavement’’ of a portion of the enamel organ 
during the process of lingual rotation and fusion of the lateral parts of the 
enamel organ as diagrammatically represented in Fig. 5. A central connective 
tissue core included in the ‘‘enclaved’’ tissue probably causes the dilatation 
that is frequently seen in the invagination. In some cases the invagination 
tapers rather than dilates (Fig. 1, B and C), while in several instances there 
is no invagination present at all (Figs. 1, F and 2)... In persons with bilateral 
barrel-shaped incisors such variations may oceur asymmetrically (Fig. 1, B and 
F,C and E). 





; Fig. 4.—Axial labiolingual ground section of a barrel-shaped maxillary lateral incisor 
with a dilated Type 1 invagination. The enamel lining is deficient at the base of the invagi- 
nation. Internal resorption of the dentine of the pulpal wall appears to have taken place. 
(Magnification, x7; reduced \%.) 


A variant of the barrel-shaped incisor is not infrequently seen. In such 
a tooth there is, in addition to other similar features, a central ridge on the re- 
dueed lingual fossa so that it bears a vague resemblance to a mandibular first 
premolar (Fig. 6). There may be two lingual pits, one on each side of the ridge, 
and an invagination may arise from either one or, less frequently, from both. 
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Fig. 5.—Diagram illustrating the suggested mode of formation of an L 
barrel-shaped incisor. The sketches represent transverse sections taken at about the middle 
of the enamel organ at the stage of morphodifferentiation. A represents a normal crown form. 
In 5 the lateral parts of the enamel organ have rotated lingually and, by so doing, have caused 


an infolding of that portion which normally would have formed the lingual fossa. In C fusion 
of the enamel epithelium of the two sides has occurred lingually and the infolded epithelium, 
together with a connective tissue core, has remained “enclaved” within the dental papilla. 
The “enclaved” epithelium is continuous with the rest of the enamel organ through the 
incisally displaced future lingual pit and eventually forms an enamel-lined invagination. 
OLE, Outer enamel epithelium; JEE, inner enamel epithelium; SR, stellate reticulum; P, dental 
papilla ; CT, connective tissue; EE, “enclaved’” enamel epithelium; ECT, “enclaved” con- 
nective tissue core. 
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Barrel-shaped permanent maxillary lateral incisors are fairly common in 
he Chinese. Tratman,’ who refers to them as ‘‘conical teeth,’’ made a similar 
ibservation and he suggests that the characteristic accentuation of the lateral 
ingual ridges of Mongoloid (‘‘shovel-shaped’’) incisor teeth predisposes to the 
bnormality (Figs. 1, A and 3, A). They are also found, though less frequently, 
in persons of other races (Fig. 1, D). Other permanent incisors may also be af- 
ected, but very rarely (Fig. 3, B). In a few eases, a familial incidence has been 
raced. In a Chinese family of ten members, bilateral involvement of the maxil- 
ary lateral incisors was observed in the father and two siblings; in a third sibling 
he condition was unilateral but on the opposite side an invaginated lateral in- 
‘isor with a Group 1 crown form was present. Of added interest is the fact that 
some members of this family also displayed partial anodontia and it was only in 
those with full complements of teeth that barrel-shaped incisors were found, a 


B. 


Fig. 6.—Variant form of barrel-shaped incisor. A central ridge is present on the re- 
duced lingual fossa. There are two lingual pits, one on each side of the ridge. From the 
mesiolingual pit a Type 2 invagination arises. (Magnification, x4; reduced 1.) 


finding which might be used to support the theory advanced by Euler* and At- 
kinson® that abnormal ‘‘growth pressures’’ are a possible etiological factor in 
the production of invaginated teeth. However, it is more likely that the appear- 
ance of barrel-shaped incisors and partial anodontia in separate members of this 
family was due to independent genetic factors. 

Cases belonging to this group with Type 3 invaginations are very rare in 
our experience and one of the two eases on our records is described below. 


Case 1 (Fig. 7).—A Chinese boy, aged 19 years, developed a gradual expansion of the 
maxilla due to a dental cyst related to the left maxillary lateral incisor. The latter was 
conical in shape with a pit at its incisal tip and it was nonvital. Radiographs showed a 
"ype 3 enamel-lined invagination which proceeded obliquely from the incisal pit and, ex- 
panding slightly, terminated at a concave ledge protruding from the distal side of the root 
just apical to the anatomic neck. There was no evidence of gross hypoplasia of the enamel 

ning which tapered smoothly to its termination at a normal-looking amelocemental junc- 
tion, This was a common and significant finding in all Type 3 invaginations in my series 
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and it indicates an orderly termination of amelogenesis by the proliferating epithelial cells 
of the invagination process. There was also evidence that these epithelial cells then as- 
sumed the properties of Hertwig’s sheath and in the present case had participated in the 
development of the distal ‘‘ledge’’ and of the root itself in combination with the normal 
Hertwig’s sheath. 


A. B. 


Fig. 7.—Case 1. A, Radiograph showing a Type 3 invagination of the left maxillary 
lateral incisor. Note how its enamel lining tapers smoothly as it terminates. A dental cyst 
appears to be directly related to the apical end of the invagination. B, Longitudinal section 
(decalcified) of specimen. The incisal end of the invagination is not included. The soft tissue 
seen opposite the apical end of the invagination was directly continuous with the cyst lining. 
The pulp spaces are empty. (Magnification, x6; reduced \%.) 


Decalcified sections of the specimen show the presence of clumps of stratified squa- 
mous epithelial cells in soft tissue opposite the apical opening of the invagination. This 
tissue was directly continuous with the cyst lining. It is likely that these epithelial cells 
were derived from the invagination process. It is also likely that these cells had given rise 
to the dental cyst which can be seen in radiographs to be directly related with the apical 
end of the invagination, the latter having served as the path of infection. The pulp spaces, 
both in the root as well as in the ‘‘ledge,’’ were devoid of pulp tissue but no communica- 
tion was traceable between them and the invagination. 


Group 3.—The labial appearance of the crown is normal but may occa- 
sionally be caniniform. Lingually there is an exaggerated cingulum resulting 
from overgrowth of the cervicolingual ridge (Fig. 8). This crown form, which 
may affect any of the anterior teeth, is described in standard textbooks, such 
as those of Stones,’ Hill,’° and Thoma," and the exaggerated cingulum is often 
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‘eferred to as a ‘‘talon cusp’’ or lingual ‘‘tuberele.’’ However, the fact that 
such teeth may be associated with invaginations is not generally recognized. 
Since 1950 at least eight such invaginated teeth have been reported, seven in- 
‘olving maxillary permanent lateral incisors (Gustafson and Sundberg,’* Case 
|; Helmore and Sullivan'*; Shafer and Hine,'* Case 6; Cookson”; Cran,” 
Case 3; and two eases by Stephens‘), and one involving a maxillary central in- 
‘isor (Cran,*® Case 2). In addition, Shafer and Hine’s™ Case 9, which involved 
| maxillary permanent canine, was probably of this group but a large lingual 
‘arious lesion had destroyed much of the cingulum. 


A. : C. D. 


Fig. 8.—Three specimens displaying the Group 3 anterior crown form. Note the exag- 
gerated lingual cingula. In A (Case 2) two laterally situated Type 1 invaginations are 
present. In B (Case 3) there is a single central Type 1 invagination. C and D are lingual 
and lateral views, respectively, of the same specimen (Case 4) in which three invaginations 
ire present—two lateral Type 1 invaginations and a central Type 3 invagination. The 
latter terminates at a wide foramen on the palatal side of the root apex. (Magnification, 
ipproximately 3.75; reduced 14.) 


In a typical case, there is often a pit on either side of the base of the ein- 


gulum deep to the lateral lingual ridges and an invagination, often of Type 1, 


may arise from one or both of these pits (Fig. 8, A and C). In addition, a cleft 
s frequently present between the tip of the cingulum and the lingual surface 
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of the tooth from which a centrally situated invagination may arise (Figs. 8, B, 
C, and D, and 9, A and B). A single tooth may thus possess one, two, or three 
invaginations or, as in the previous two crown forms, none at all. 


Fig. 9.—A, Case 5; B, Case 6. The features in these cases are almost identical. In 
each, a central Type 3 invagination is present in the left maxillary lateral incisor which 
bears an exaggerated lingual cingulum. The cingulum in A has been ground down. Note 
the relationship of the dental cysts to the terminal ends of the invaginations and note 
also how the apical ends of the roots are bent in relation to the outlines of the cysts. 

Five further cases (Cases 2 to 6) with this typical crown form (which, for 
convenience, will be referred to in this article as the tubereulated anterior crown 
form for want of a better term) are reported below, as well as three others (Cases 
7 to 9) with eccentrically rather than centrally situated lingual cingula. 





lume vf DENS INVAGINATUS 
imber | 


Case Reports 


Case 2 (Fig. 8, A).—The patient was a Chinese man, aged 38 years, who presented for 
reatment of advanced periodontal disease. The left maxillary lateral incisor, which was 
ital, possessed a grossly exaggerated lingual cingulum and radiographs showed the pres- 

The coronal pulp 


ice of two Type 1 invaginations, each arising from a lateral lingual pit. 
ace appeared to bifurcate with one branch running into the cingulum and the other into 


1e crown. The right lateral incisor was normal. 


Case 3 (Fig. 8, B).—The left maxillary lateral incisor was involved in this patient, a 
|-year-old Indian man. There was a single centrally situated dilated invagination of Type 
arising from a cleft between the tip of the exaggerated cingulum and the lingual surface 

The right lateral incisor 


f the tooth. An acute alveolar abscess was associated with it. 


as normal, 


Case 4 (Fig. 8, C and D).—An Indian boy, aged 18 years, developed an acute alveolar 
bseess related to an anomalous right maxillary lateral incisor. There were three invagina- 


ons present in the tooth: a dilated Type 1 invagination arose from each of the lateral 
ngual pits and a central Type 3 invagination from a cleft on a ridge connecting the cin- 
ilum with the lingual surface of the crown. The central invagination gradually tapered 
) about three-quarters of its length, where it was lined by enamel, and then expanded 


bruptly before it ended at a wide foramen on the palatal side of the root apex. There 
as no enamel lining its apical quarter. The root was slightly dilated along its entire 


ength. The opposite lateral incisor was normal, 


Fig. 10.—Case 5. Decalcified section taken parallel to the invagination of the specimen. 
Within the invagination remnants of enamel matrix are shown and the mass of soft tissue 
posite its apical end contains dense ramifications of stratified squamous epithelium. The 
rger pulp space contains pulp tissue but the smaller pulp space is empty. (Magnification, 


11; reduced ¥%.) 
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Case 5 (Fig. 9, A).—A 24-year-old Chinese woman sought treatment for an acute 
swelling of the left anterior maxillary region. The condition was diagnosed as an in- 
fected dental cyst related to the left maxillary lateral incisor. A metal shell crown had 
been inserted over the crown of the tooth and on its removal an exaggerated lingual cin- 
gulum was found to be present. It had been partially ground down, as had been the inter- 
stitial and incisal surfaces of the crown. From a central cleft between the tip of the cin- 
gulum and the lingual surface of the crown, a single Type 3 enamel-lined invagination ex- 
tended to a wide foramen on a ledge halfway along the root. It bore the same essential 
characteristics as those in Case 1. The portion of the root apical to the termination of the 
invagination was bent and concave on the side of the cyst. This same feature is present 
in Case 6 and in Case 1, though it is less obvious in the latter. It is quite likely to be the 
effect of the cyst which developed opposite the apical ends of the invagination following 
eruption but before root development had been completed. I have described such an effect 
of a cyst on root development in a previous article.17 

Decalcified axial mesiodistal sections (Fig. 10) also show the same essential features 
as those described in Case 1 except that the epithelial ramifications within the soft tissue 
opposite the apical end of the invagination are even more conspicuous and the larger 
(distal) pulp space contains pulp tissue with evidence only of chronic inflammatory changes. 
The mesial pulp space, however, is empty and this can be explained by the proximity cf 
its apical foramen to the infected cyst. 


Case 6 (Fig. 9, B).—The features in this case were almost identical with those in 
Case 5. The patient was a Sikh boy, aged 11 years, and the tooth involved was the left 
maxillary lateral incisor. There was a large dental cyst associated with the tooth which, as 
evidenced by the distortion of the root, probably arose before root development had been 
completed. The histologic features are also much the same except that the whole pulp has 
undergone necrosis. 


Case 7 (Fig. 11).—In this case the right mandibular central incisor was affected. The 
patient, a 8-year-old Chinese boy, developed an acute alveolar abscess related to the tooth. 
The cingulum, which itself resembled the crown of a normal incisor, was fused with almost 
the whole length of the mesial lingual ridge. From a pit just medial to the incisal end of 
the mesial lingual ridge, a Type 3 invagination arose and proceeded between the cingulum 
and the crown to end at a wide foramen at about the cervical third of the mesiolingual 
aspect of the root. The latter was still incompletely developed. The outline of the wall of 
the invagination on the side of the crown, as seen in radiographs and axial sections (Fig. 
11, B and C), continues smoothly with that of the lingual surface of the main part of the root. 
The enamel lining this wall tapers to a normal-looking amelocemental junction at the level 
of the apical limit of the invagination. On the opposite wall the enamel lining ends short 
of this level and histologic examination reveals its apical portion to be lined with ce- 
mentum instead. It is apparent that the epithelial cells of the invagination process, having 
assumed the properties of Hertwig’s sheath, had participated in the formation of the 
cementum-lined portion of the invagination as well as of the root itself. 

The apical end of the invagination can be seen in sections to be filled with connee- 
tive tissue which is infiltrated with chronic inflammatory cells (the tooth was extracted 
after the acute symptoms had subsided). Clumps of stratified squamous epithelium are 
also conspicuous. The connective tissue can be traced some way up the invagination where 
the inflammatory cells become much denser. Small rounded calcified bodies are also seen 
within the invagination near its incisal end. These bodies were probably derived from the 
connective tissue core of the invagination process as described by Rushton.1 In the main 
pulp space the pulp tissue is normal except for some evidence of hyperemia, but in the 
smaller pulp space within the cingulum chronic inflammatory changes are seen. The reason 
for the latter is clearly indicated in the close proximity of the apical vessels of this pulp 
tissue to the area of inflammation at the apical end of the invagination. The main root 
-portion of the tooth can be seen to be undergoing further development, while in the por 
tion on the side of the cingulum development appears to have been completed. 
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Fig. 11.—Case 7. A, The right mandibular central incisor possesses a lingual pro- 
tuberance which itself resembles the crown of a normal incisor. 

B, Lateral radiograph of the specimen. Note how the enamel, which lines a Type 3 
igination, tapers to a normal-looking amelocemental junction. 

C, Longitudinal (decalcified) section of specimen. The apical portion of the invagina- 

n on the side of the cingulum can be seen, under higher magnification, to be lined by 

mentum. Note the connective tissue within the invagination. It shows chronic inflammatory 

inges and contains a clump of stratified squamous epithelium. The pulp appears normal 

ept for some degree of hyperemia. The root is still in the process of development. 

lagnification, 7.2; reduced \%.) 
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Case 8 (Fig. 12).—In this case, in which the right maxillary lateral incisor was in- 
volved, an eecentrically situated cingulum arose from the distal half of the cervicolingual 


ridge. The patient was a Chinese man, aged 32 years, and a dental cyst was associated with 


A central Type 1 invagination rose from the lingual pit which was in its normal 


the tooth. 
The tooth was nonvital. 


central position and mesial to the base of the projection. 


Fig. 12.—Case 8. A, The lingual cingulum is eccentrically situated. (Magnification, 


approximately x3; reduced 4.) 
B, Radiograph showing a Type 1 invagination arising from a normally situated lingual 
pit. <A large dental cyst is associated with the tooth. 


A, 


in the right maxillary 
The left lateral 


Fig. 13.—Case 9. Radiograph showing a Type 2 invagination 
lateral incisor (4) which bears an eccentrically situated lingual cingulum. 


incisor (B) is normal. 


Case 9 (Fig. 13).—The affected tooth, the right maxillary lateral incisor, was similar 
in appearance to that in Case 8 except that the cingulum was on the mesial side. A faint 
cleft was present between the tip of the cingulum and the lingual surface of the tooth just 
medial to the mesiolingual ridge. A Type 2 invagination is shown in radiographs to ex- 
tend from this cleft to about the level of the cervical third of the root. The tooth was vital. 
The opposite lateral incisor was normal. The patient was a Chinese woman, aged 18 years. 


(This article will be concluded in the next issue of the Journal. References 
for the entire article will appear at that time.) 





CONGENITAL EPULIS OF THE NEWBORN 


Report of Two Cases and Review of the Literature 


W. C. Metior, F.D.S.R.C.S.(Ena.), anp C. R. Srockpaue, L.D.S.(Manc.), 
MANCHESTER, ENGLAND 


Introduction 


ONGENITAL epulis of the newborn is a rare tumor and only twenty-nine 
* eases have been reported in the literature. Congenital epulides closely 
resemble another tumor known as a granular-cell myoblastoma, which has been 
reported as occurring in most parts of the body. Histologically, congenital 
epulides are a clinical entity and, until further histologic evidence is produced, 
should be regarded as distinct from granular-cell myoblastomata. 


1.—Congenital epulis, dcb!| region. 


Case Reports 


Case 1.—A female child, aged 6 weeks, was referred for removal of a small tumor 

om the right upper alveolus in the deb | region (Fig. 1). The tumor had a thick pedicle, 

Was firm to the touch, and was covered by normal mucous membrane with no signs of ulceration. 

The mass was readily excised under local anesthesia and sent for histopathologic identi- 
heation. 


From the Department of Oral and Dental Diseases, Crumpsall Hospital, Manchester 8. 
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Pathologist’s Report (Figs. 2 and 3).—The tumor cells are large, polyhedral-shaped, 
and contain acidophile granules in the cytoplasm. They are densely packed beneath the 
basal epithelium, from which they are clearly separated. The squamous epithelium over- 
lying the tumor is normal and intact. 


Diagnosis: Congenital epulis. 


Fig. 3. 


Fig. 2.—Low-power view 5 tumor cells. (Hemalum and eosin stain. Magnification, 
approximately x200; reduced \. 

Fig. 3.—High-power view adie granular cytoplasm of the cells. (Hemalum and 
eosin stain, (Magnification, approximately 600; reduced \%.) 


Case 2.—A female child, aged 3 days, was referred with a tumor arising from the 
alveolus in the cb| region. 


The patient was one month premature but had the appearance of a full-term child 
_and, apart from the tumor in the mouth, no other abnormalities were present. 


On examination, a sessile tumor, firm to palpation, was found arising from the crest 
of the alveolar ridge in the cb| region. It was covered by mucous membrane of normal 


appearance. 
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The tumor was excised under local anesthesia and sent for histopathologic identification. 


Pathologist’s Report (Figs. 4, 5, and 6).—Normal squamous epithelium of the buccal 
ype covers a tumor comprised of large cells with vesicular nuclei and abundant granular 
ytoplasm. The cells appear round or strap shaped, according to the plane of the section. 
‘he tumor is intersected by fibrous stands. A few buccal glands are present at the periphery. 


Diagnosis: Congenital epulis. 


Fig. 4.—Low-power view of Case 2. The tumor cells are seen lying below the basal 
—— ig apne epithelium. (Hemalum and eosin stain. Magnification, approximately X<130; 
reduce , 


Histopathology of Congenital Epulis of the Newborn 


The tumor cells are large and polyhedral in shape, containing acidophile 
granules in the cytoplasm, surrounding a small, well-defined eccentric nucleus. 
Other cells are more elongated and occasionally may be spindle shaped. They 
are densely packed beneath the basa! epithelium, from which they are clearly 
separated. No mitoses of the nuclei are evident. 

The granules of the ex toplasm stain blue with Heidenhain’s azan stain, and 
Schorr*® reported that the granules stained red with eosin and yellow with 
picrie acid. Langley and Davson" stated that, by staining with Heidenhain’s 
iron hematoxylin, they were unable to demonstrate the presence of longitudinal 
or eross-striated myofibrils. 

The cells are separated from one another by a reticulin network, as shown 
by Gémori’s silver staining technique. The degree of encapsulation appears to 
vary from ease to case. Campbell’ states that the tumor cells are separated 
from the basal layer of the oral epithelium by a zone of connective tissue, but 
he is of the opinion that this connective tissue does not form a capsule. 

The overlying epithelium is of the normal stratified squamous type. 
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Fig. 6. 


Fig. 5.—High-power view of Case 2. (Hemalum and eosin stain. Magnification, 
approximately x5 reduced \.) 

Fig. 6.—Silver pregnation stain showing reticulum fiber mesh ¢ anular cytoplasm 
of the cells. (Géméri’s reticulum stain. Magnification. approximate ; ; reduced \.) 
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Discussion 
Similar tumors of the maxilla have been reported in the literature by 
\Massin,2? Fiith, Kleine,*® Volkmann,?* Ceelen,® Meyer,?* Leroux and Delarue,”° 
Kratochovil!? Laseano-Gonzalez,’® Crane and Tremblay,’ Langley and Davson,’"* 
ind Campbell® and in the mandible by Olivier,?* Schorr,?® Abrikossoff,’ Jorge 
ind associates,!® Crane and Tremblay,’ Langley and Davson,’* Campbell,’ and 


Darling and Fletcher.’ 

Of the thirty-one tumors reported, including the two eases presented in 
his article, twerity-eight were discovered in the first few days of life. Krato- 
‘hovil’? does not give the age of his patient and Abrikossoff’s* patients were 
36 years and 55 years old. 

The majority of the tumors reported are in female patients. 

Theories of Origin—Three main theories have been advanced as to the 
rigin of these tumors: (1) from muscle, (2) from misplaced dental anlage, 
3) from the basal epithelium. 

1. From muscle: Abrikossoff' * described growths of the tongue containing 
large, rounded or elongated cells which displayed a granular cytoplasm, and 
in some of the growths the cells appeared to show a transition to muscle fibers. 

Gray and Gruenfeld,'? however, doubted this assumption, and stated that 
embryonic and developing muscle cells do not at any stage resemble the granular 
cells in Abrikossoff’s tumors. They suggested that the cells were enlarged 
histiocytes, the eytoplasm of which was laden with the products of metabolism. 

Keynes'® deseribed a growth similar to Abrikossoff’s and called it a 
rhabdomyoma., 

Crane and Tremblay’ also described fifty-eight tumors of the tongue, the 
cells of which were similar to those found in congenital epulides. In some of 
these tumors, some of the cells showed longitudinal and eross striations and tran- 
sition to undoubted muscle fibers. Such tumors have been termed myoblastomas. 
Goldewski"' and Weed** showed that in the early stages of muscle development 
in the embryo there is a phase when the myoblasts contain cytoplasmic granules, 
and it is from these granules that myofibrils are thought to develop. The gran- 
ular cells of the lingual ‘‘myoblastomas’’ are considered to be homologous to 
these embryonic myoblasts. 

Willis*® pointed out that true myoblasts of the embryo do not at any stage 
resemble the myoblasts, as described by Abrikossoff; he suggests that these 
lingual tumors are not neoplastic, but are degenerative or regenerative lesions 
of muscle fibers. Willis bases this suggestion on the observation by Clark,® who 
noticed granular cells in the regeneration sprouts which appeared in damaged 
museie. 

Since that time similar tumors have been reported, many of these occurring 
in areas where muscle tissue does not normally oeeur (for instance, on the bony 
alveolar ridges), and this, as Langley and Davson'® point out, renders their 
origin from degenerative or regenerative changes in muscle very unlikely. 

This led investigators to postulate that the tumors were ‘‘embryonie rests 
of abnormal myoblastie tissues.’’ 





1224 MELLOR AND STOCKDALE 0. S..0.M., & 0. P. 

Pearse,2* however, undertook a histochemical study of eleven such tumors 
and concluded that the granules were lipoid. From this, he designated the 
tumor as granular-cell fibroblastoma. 

2. From misplaced dental anlage: Massin®' proposed the theory that these 
tumors were developed from misplaced dental anlage. Kleine*® examined this 
theory and rejected it. Langley and Davson"* reported that they were unable 
to see any resemblance between the cells of the tumor, and those of dental 
rudiments. 

Kaempfer™* and Custer and Fust® reported adamantinoma-like epithelial 
islands in these tumors. Campbell,® in the sections he studied, searched for this 
histologic picture and saw this feature only once as a single acinus of columnar 
cells sharply demarcated from the granular cells and without intermediate 
forms. Campbell states that, on histologic grounds, the granular-cell myoblas- 
tomas and congenital epulis are practically identical, although the presence of 
medullated nerve fibers in granular-cell myoblastoma is regarded by Custer and 
Fust as distinctive of the latter. Campbell'* found, in two adamantinomata, 
cells which contained bright, eosinophilic granules occurring singly as a syn- 
eytium and as sharply demarcated islands. These masses appeared to be con- 
tained mainly in the stellate reticulum part of the adamantinoma and in some 
places appeared to be replacing it. There were also areas suggesting transi- 
tional stages between the two, although some granular cells were found among 
the ameloblasts. 

Recently Davson found granular cells in a section of adamantinoma which 
he has permitted us to illustrate (Figs. 7 and 8). These sections show eosino- 
phil-staining granular cells in large numbers in varying situations. In some 
places they occupy the space which would normally be represented by the 
stellate reticulum and in others, they are merging with the ameloblasts. These 
observations confirm the findings of Campbell.t 

If adamantinoma is a true tumor of ameloblasts, the presence of granular 
cells may support Massin’s theory that congenital epulis arises from true dental 
anlage and is, therefore, epithelial in origin. On the other hand, if the con- 
genital epulis is a granular-cell myoblastoma, their presence in such sites as the 
tongue, lip, and skin could hardly support the dental anlage theory of origin. 

3. From the basal epithelium: Kleine advanced the view that these tumors 
arose from the basal epithelium of the oral cavity possessing embryonic potency. 
Langley and Davson** were unable to find any evidence to support this view. 
They reported that the tumor eells lie clearly separated from the overlying 
basal epithelium in the three cases which they studied. In addition, the fact 
that each cell is separated from its neighbor by a reticulum-fiber mesh further 
argues against the epithelial origin of these tumors. 

Langley and Davson" state that there appears to be no definite justification 
for calling these tumors myoblastomas and suggest that the title congenital epulis 
be retained until further evidence of their histogenesis comes to light. 
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_ Fig. 7.—Section of adamantinoma showing granular cytoplasm of cells in stellate 
reticulum. (Hemalum and eosin stain. Magnification, approximately X175; reduced \%.) 

Fig. 8.—High-power view of Fig. 7. (Hemalum and eosin stain. Magnification, approxi- 
mately x745; reduced \.) 
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The scarcity of reports of congenital epulis makes it reasonable to assume 
that not all are recognized and removed in childhood; therefore, the rarity of 
such tumors in adults would suggest that natural regression occurs with growth 


or development. 

The tumors are benign in nature and no eases of recurrence following their 
removal have been reported in the literature. Excision of the tumors, is all 
that is necessary. 

Summary 


Two further eases of epulis in infants are reported. The tumors are con- 
genital and the majority of cases occur in female patients. The histopathology 


is discussed and the literature is reviewed with reference to the origin of these 


tumors. 
They are nonmalignant, easily removed, and do not tend to reeur. 


We are indebted to Dr. J. Davson, Group Pathologist to the North Manchester Hos- 
pital Management Committee, for providing us with advice and for permission to use his 
section of adamantinoma, illustrated in Figs. 7 and 8, and also to Miss J. L. Perry of the 
Department of Medical Illustration, Crumpsall Hospital, Manchester, for the production of 


the clinical and microphotographs. 
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Endodontics 


OBTAINING ACCESS FOR EFFECTIVE ROOT CANAL THERAPY 


CHARLES E. Rupo.ipu, JR., ComMANDER (DC) USN,* James H. SNYDER, 
LIEUTENANT COMMANDER (DC) USN, anp Jay D. Suaw, 
LIEUTENANT COMMANDER (DC) USN 


RMED with antibiotics, either singly or in combination, as well as electro- 
A medication and the time-tested disinfectants, the endodontist has an oppor- 
tunity to treat root eanals more easily and successfully than ever before. While 
basking in the seeurity of this knowledge, however, he may become overconfident 
and unwittingly negleet the procedure which has made effective medication 
possible, that is, adequate biomechanical preparation of the pulp eanal. 

Biomechanical preparation is the débriding, enlarging, smoothing, and ir- 
rigating of the root canal. Suecessful endodontic therapy exacts thorough prep- 
aration because disinfection of the septic root canal—before subsequent filling 
of the canal ean be considered—is nearly impossible without it. The complete- 
ness of this preparation determines the efficacy of medicated dressings (when 
needed) and of the subsequent filling. Obversely, the thoroughness of this pro- 
cedure rests entirely with the operator. 

Effective biomechanical preparation, which entails correct and adequate 
access to the root canal, includes eliminating the contents of the pulp chamber 
and establishing a straight-line channel to the root canal to permit effective 
instrumentation. Properly making an opening into the pulp chamber without 
unnecessarily sacrificing sound tooth structure requires knowledge of the 
anatomy of the pulp, and it is usually attempted from the lingual surfaces of 
anterior teeth or the occlusal surfaces of posterior teeth. 

Although the principle of proper access is generally acknowledged, non- 
observance of it in clinical practice has contributed to innumerable failures. 
This may be the result of the lack of a lucid demonstration of the principle. 
Diagrams and sketches are often viewed with skepticism, and perhaps with rea- 
son, beeause they show only an artistic interpretation of an idea. Much ean be 
lost in the translation from radiograph to drawing. The dentist prefers clinical 
and radiographic evidence. This article is intended to present a radiographic 
demonstration of the principle of adequate access to a root canal. 


The opinions or assertions contained herein are the private ones of the writers and are 
not to be construed as official or reflecting the views of the Navy Department or the naval 


Service at large. 
*Head, Endodontics Division, United States Naval Dental School, National Naval Medi- 


cal Center, Bethesda, Maryland. 
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A maxillary central incisor, a maxillary first bicuspid, and a maxillary 
first molar were selected for these illustrations because they presented problems 
typical of those encountered in endodontic procedures; hence, the principles and 
methods depicted here can be applied to other teeth. 

Fig. 1, a mesiodistal view of an incisor, shows the lack of access to the entire 
root canal and the incisal portion of the pulp chamber through an opening that 
was located too far gingivally. It was necessary to bend the tip of the file in 
order to enter the root canal. 

Fig. 2 is a labiolingual view of an incisor which demonstrates that adequate 
access to the root canal cannot be obtained by entering the tooth through an 
existing proximal cavity preparation. The tortuous path of the file is evident. 

Fig. 3 is a labiolingual view of an incisor which shows an adequate opening 
to the pulp chamber. The root canal has not yet been entered. The heart- 
shaped contour facilitates removal of the entire contents of the pulp chamber, 
thereby decreasing the possibility of discoloration of the crown. 

Fig. 4 is a mesiodistal view of the correct opening into the pulp chamber of 
an incisor. However, the tortuous path of the file indicates that adequate access 
to the root eanal is obstructed by the lingual ledge. 

Fig. 5, a mesiodistal view of an incisor, illustrates the removal of the lingual 
ledge with a No. 4 burr. This permits subsequent instrumentation of the entire 
surface of the root canal. The same No. 4 burr is also used to remove the pulpal 


contents and any badly stained dentin which might cause ensuing discoloration 


of the crown. 

Fig. 6 is a mesiodistal view of an incisor with a file inserted in the canal 
to the working distance. The path of the file when the lingual ledge is removed 
is straight as contrasted with those shown in preceding figures. All subsequent 
instrumentation can now be accomplished easily and thoroughly. The danger 
of breaking an instrument by repeated flexion is minimized. 

Fig. 7 is a mesiodistal view of an incisor after root canal instrumentation is 
complete. The result of having had correct access is an enlarged, smooth canal 
which can be readily medicated and filled. Some of the stained dentine has 
been removed from the labial aspect of the pulp chamber to prevent discolora- 
tion. 

Fig. 8 is an occlusal view of a premolar in which there is a conventional 
occlusal cavity preparation. This opening is perpendicular to an imaginary 
line between the two eanal orifices. Working through it, the operator would 
waste time searching for canals and needlessly sacrifice sound tooth structure. 

Fig. 9, a mesiodistal view of the premolar in Fig. 8, verifies the poor ac- 
cessibility of the eanals—particularly the lingual canal—to files. 

Fig. 10 is an occlusal view of a premolar in which the opening to the pulp 
chamber has been correctly prepared. The cavity preparation is superimposed 
over the pulp chamber. Because it extends buccolingually, this opening has 
exposed both root canal orifices with minimum loss of tooth structure. This 
approach obviates searching for the orifices with the tip of the file. 
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Fig. 11, a mesiodistal view of the tooth in Fig. 10 with files in place, depicts 
the advantage of proper access. The straight paths of the files through the open- 
ing, pulp chamber, and canals minimize the possibility of instrument breakage 
and facilitate biomechanical cleaning. 


Fig. 7. Fig. 8. 


Fig. 10. Fig. 11. Fig. 12. 


Fig. 12 is an occlusal view of a maxillary first molar in which the opening 
to the pulp chamber is small and is confined to the mesial half of the occlusal 
surface. In order to preserve the anatomic landmarks of the floor, only the roof 
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if the chamber has been removed. This opening affords easier access to the 
‘anals, preserves tooth structure, often obviates destruction of large restorations, 
nd is easier to keep sealed between visits. 

Fig. 13, a mesiodistal view of a molar, confirms that a small opening, 
-orrectly contoured and placed, is adequate to expose the pulp chamber com- 
letely and permit easy entrance into the canals. 

Fig. 14, a bueecolingual view of the same molar, corroborates the adequacy 
if a small, properly’ placed opening. The straight files are permitted direct 
iecess to the root eanal orifices. 


Fig. 13. Fig. 14. 


The preceding illustrations are prints of unretouched radiographs which 
show various stages of obtaining proper access to the root canals of typical 
teeth. They confirm that small, properly located openings into the pulp cham- 
bers are not only adequate to enter the root canal and to save sound tooth 
structure, but are also conducive to easy and rapid location of the canal orifices. 


Radiographic illustration of proper access required use of mesiodistal and 
labiolingual or bueecolingual views. Except in rare instances, these are im- 
possible to obtain using teeth in situ. Captain E. B. Nutting (DC) USN, sug- 
gested using extracted teeth to obtain mesiodistal radiographs. To complete 
picturization of the procedure, occlusal views were taken last because the roots 
of the teeth had to be amputated to prevent superimposition of their image on 
that portion of the crown which was under discussion. Adequate contrast be- 
tween the occlusal opening and the pulp chamber was achieved by varying the 
time of exposure. 





Professional News Items 


American Academy of Oral Pathology 


New officers have been announced by the American Academy of Oral Pathology in 
Dr. Charles A. Waldron succeeds Dr. Richard W. Tiecke as president 
of the Academy. Other officers are: Dr. Henry H. Scofield, first vice-president; Dr. Robert 
J. Gorlin, second vice-president; Dr. David Mitchell, editor; Colonel Joseph L. Bernier, 
secretary-treasurer; Dr. William G. Shafer, member of the Executive Committee; Dr. Robert 
A. Colby, member of the Board of Directors, American Board of Oral Pathology. 

The next meeting of the Fellows will be held at the Mayflower Hotel, Washington, D. C., 
on March 29, 30, and 31, 1958. At this time the next examination for elevation to fellow- 
ship will be given. The scientific session will be held on March 30. The Symposium on 
Odontogenic Tumors will be held at the Armed Forces Institute of Pathology, Walter Reed 
Army Medical Center, Washington, D. C., on March 31. 

A drive by members of the Academy to organize Oral Pathology Study Clubs is under- 
way throughout the United States. The clubs are being organized to enable Academy Fellows 
and members to have regional meetings in which they may discuss matters of mutual scientific 
interest. The discussions will relate primarily to the morphologic and clinical study of 
diseases affecting the oral regions. Fellows of the American Academy of Oral Pathology 
will organize the study clubs, but all dentists may join. At present there are 220 members 
of the American Academy of Oral Pathology, including sixty-five Fellows and thirty-seven 
Board-certified members. Clubs in nineteen states, the District of Columbia, and New 
Zealand are being organized. 

Fellowship Examination.—This will be held in Room 301 of the Armed Forces In- 
stitute of Pathology on March 29, 1958, at 8:30 a.m. To date no applications have been 
received. Those who plan on taking the examination should contact the secretary without 
delay. No applications will be accepted after Jan. 1, 1958. 


Washington, D. C. 


? 


The Annual Symposium.—The symposium this year will be on “Odontogenic Tumors.’ 
Fifteen cases will be presented and discussed by a panel, as well as by the assembled group. 
The cases are being prepared as unknowns and should evoke much useful discussion. It is 
the plan to utilize color television in presenting this material, which should provide an 
excellent opportunity for detailed appraisal of the medium as a teaching tool in pathology. 
Sixty slide sets will be prepared as before and these will be distributed in accordance with 
the previously established policy. 

Fellows may register from now through November, 1957. Members may register from 
Nov. 30, 1957, through Dec. 31, 1957. Guests may register after Jan. 1, 1958. Will you 
please, therefore, make your reservation without delay. Fellows will be notified of their 
acceptance immediately. Members will be so notified after November, 1957, and guests after 
Jan. 1, 1958. Therefore, all Fellows, members, and guests register without delay and await 
your notification of acceptance in accordance with the above instructions. You will be 

‘billed for the registration fee ($5.00) when notified of acceptance. Do not send this fee 


until billed. 
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The American Board of Oral Pathology 


In order to meet the needs of the dental profession, the American Academy of Oral 
Pathology has decided to publish the names and locations of Board-certified oral pathologists. 
This step is being taken to utilize better the geographic distribution of qualified oral pathol- 


ogists. The Academy has been concerned about the sharp increase in requests for consulta- 


tion in this field and believes that the number of qualified oral pathologists can meet the 
present requirements of the dental profession, even though on a limited basis. 


The names and locations are as follows: 


is 


Aisenberg, Myron 8. 
University of Maryland 
School of Dentistry 
Baltimore, Maryland 


2. Bernier, Colonel Joseph L. 


Armed Forces Institute of Pathology 
Washington 25, D. C. 


3. Bhaskar, Major, S. N. D. 


Armed Forces Institute of Pathology 
Washington 25, D. C. 


. Blayney, J. Roy 


1400 Hinman 
Evanston, Illinois 


5. Boyle, Paul E. 


School of Dentistry 
Western Reserve University 
Cleveland 6, Ohio 


3. Bruce, Karl W. 


4929 North 30th St. 
Omaha, Nebraska 


. Burstone, M. 8. 


National Institute of Dental Research 
Bethesda, Maryland 


3. Cahn, Lester R. 


888 Park Ave. 
New York 21, New York 


. Colby, Robert A., Captain (DC) USN 


U. S. Naval Dental Clinic 
Navy Number 3923 

c/o F. P. O. 

San Francisco, California 


. Fisher, Alton K. 


College of Dentistry 
State University of Iowa 
Iowa City, Iowa 


. Fullmer, Harold M. 


National Institute of Dental Research 
Bethesda 14, Maryland 


2. Glickman, Irving 


Tufts College Dental School 
Boston, Massachusetts 


3. Goldman, Henry M. 


482 Beacon St. 
Boston, Massachusetts 


14, 


Gorlin, Robert J. 
University of Minnesota 
School of Dentistry 
Minneapolis, Minnesota 


5. Greene, George W., Jr. 


Armed Forces Institute of Pathology 
Washington 25, D. C. 


. Halperin, Victor 


Loyola University 
School of Dentistry 
Chicago 12, Illinois 


. Howell, Francis V. 


2556 Fourth Ave. 
San Diego 3, California 


. Hunter, Grover C., Jr. 


University of North Carolina 
School of Dentistry 
Chapel Hill, North Carolina 


. Kerr, Donald A. 


University of Michigan 
School of Dentistry 
Ann Arbor, Michigan 


. Large, Nelson D. 


Dental Training Center 
VA West Side Hospital 
820 S. Damen Ave. 
Chicago 12, Illinois 


. Levy, Barnet M. 


Columbia University 
School of Dentistry 
New York, New York 


. Mitchell, D. F. 


Indiana University 
School of Dentistry 
Indianapolis, Indiana 


. Rickles, Norman H. 


University of Oregon 
School of Dentistry 
Portland, Oregon 


. Robinson, Hamilton B. G. 


Ohio State University 
College of Dentistry 
Columbus, Ohio 
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25. Scofield, Henry H., Commander (DC) 32. Tiecke, R. W. 

USN Northwestern University 
Naval Dental School School of Dentistry 
National Naval Medical Center Chieago, Illinois 
Bethesda 4, Maryland 33. Toto, Patrick D. 

. Shafer, William G. 
Indiana University 
School of Dentistry 
Indianapolis, Indiana 

27. Shklar, Gerald 
Tufts University 
School of Dental Medicine Indiana University 
136 Harrison Ave. College of Dentistry 
Boston 11, Massachusetts Bloomington, Indiana 

. Sprague, William G., Captain USAF 35. Waldron, Charles A. 

. on) Emory University 
cs sree School of Dentistry 
vacklan illage ; 
San Antonio ry Texas Aneahe, Somme 

. Stanley, Harold R., Jr. 
5103 Flanders Ave. 
Kensington, Maryland 

. Steinmeyer, Herbert P. 
205 North Rutnan Ave. 
Wichita, Kansas 37. Young, John K. 

. Thoma, Kurt H. College of Physicians & Surgeons 
1146 Beacon St. 344 14th St. 

Brookline, Massachusetts San Francisco, California 


Loyola University 
School of Dentistry 
1757 West Harrison St. 
Chicago 12, Illinois 


. Van Huysen, Grant 


. Weinmann, Joseph P. 
University of Illinois 
College of Dentistry 
808 South Wood St. 
Chicago 12, Illinois 


American Association of Endodontists 


The annual meeting of the American Association of Endodontists will be held at the 


Conrad Hilton Hotel in Chicago, Illinois, Jan. 31 through Feb. 2, 1958. 


Dental and Oral Pathology Course, Armed Forces Institute of Pathology 


The Dental and Oral Pathology Branch of the Armed Forces Institute of Pathology, 
Washington, D. C., will present its annual course in ‘‘ Pathology of the Oral Regions’’ March 
24 to 28, 1958. 

The course is designed to familiarize both physicians and dentists with the clinical 
features and histologic aspects of diseases of the oral regions. This year emphasis will be 
placed on malignant neoplastic disease. Color television will be a feature of the course. 

Those in the various Federal dental corps should apply through appropriate channels. 
Civilians may apply to Colonel Joseph L. Bernier, DC, USA, Chief, Dental and Oral Pathology 
Branch, Armed Forces Institute of Pathology, Washington 25, D. C. There is no tuition for 
this course. 


The Mount Sinai Hospital 


The Dental and Oral Surgery Service of the Mount Sinai Hospital in New York City 
is accepting applications for internships and residency for the calendar year beginning July, 
1958. Application should be made as soon as possible, since selections are generally made 
in December. Please apply to Dr. Max Fuchs, Assistant Director, The Mount Sinai Hos- 
pital, 11 East 100th St., New York 29, New York. 
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Loyola University School of Dentistry 


A new postgraduate course in histopathology of inflammatory and neoplastic diseases 
f the oral cavity will be offered on December 2, 3, and 4, 1957. Mornings will be devoted 
) discussions of the lesions. Afternoons will be spent studying this material microscopically. 
ir. Patrick Toto, chairman of the Department of Oral Pathology, Dr. Thomas Grisamore, 
airman of the Department of Pathology and Bacteriology, and Dr. John O’Malley, 
ssistant professor of anatomy and histology will teach the course. 

Attendance will be limited to ten and tuition for the course is $150.00. 

Further information may be obtained from the Director of Postgraduate Studies, 
oyola University School of Dentistry, 1757 West Harrison St., Chicago 12, Tlinois. 


University of Minnesota School of Dentistry 


The Dental and Medical Faculty of the University of Minnesota will present a course 
advanced oral pathology during the week of April 28 through May 2, 1958. The material 
esented will include neoplastic and nonneoplastie diseases of the salivary glands, neoplasms 
dental origin, bone pathology, soft-tissue neoplasms, dermatologic pathology, diseases of the 
mphoid system, and oral roentgenographie evidence of systemic disease. The course will 

given by Drs. Robert Lukes, Armed Forces Institute of Pathology, D. C. Dahlin and 
Edward Stafne of the Mayo Clinic, Robert Goltz of the Medical School, University of Min- 
esota, and Anand Chaudhry and Robert J. Gorlin of the School of Dentistry, University 

Minnesota. The tuition will be $50.00 for the week. If room and board at the Center 
rr Continuation Studies are desired, the cost for the week will be about $50.00. 

Interested persons may contact Dr. Robert J. Gorlin, Chairman, Division of Oral Pathol- 

gy, School of Dentistry, University of Minnesota, Minneapolis, Minnesota, for further 
information. 


University of Pittsburgh School of Dentistry 


Applications are now being accepted by the Graduate Division of the University for 
graduate study in the fields of oral surgery, orthodontics, pedodontics, periodontics, and pros- 
thodonties leading to the Master of Science and Doctor of Philosophy degrees. Selection 
of students for the fall session of 1958 will be made in April, 1958. 


Nondegree, full-time, twelve-month courses in general anesthesia, and general anesthesia 
and basic sciences are also available for qualified dental graduates. 
Director of Graduate Education 
University of Pittsburgh 
School of Dentistry 
Pittsburgh 13, Pennsylvania. 


University of Texas Dental Branch 


A five-day seminar in partial denture prosthesis, which will be held June 9 to 13, 1958, 
is sponsored by the Department of Complete and Partial Denture Prosthesis (Dr. H. O. Beck, 
chairman). Dr. O. C. Applegate, Professor of Dentistry at the School of Dentistry of the 
University of Michigan, will offer an intensive program with illustrated lectures and clinical 
demonstrations. 

The tuition fee for the course will be $150.00, of which $50.00 must accompany the 
application, the balance payable on registration. Applications cannot be accepted after 
Feb. 1, 1958. Attendance will be limited to ten. 

Applications should be sent to Dr. Sumter Arnim, Director, Postgraduate School of 
Dentistry, The University of Texas Dental Branch, P. 0. Box 20068, Houston 25, Texas. 
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Reviews of New Books 


A Frontal Section Anatomy of the Head and Neck. By Otto Kampmeier, 
Arthur H. Cooper, and Thomas S. Jones, Urbana, University of Illinois 
Press, July 1, 1957. Price, $15.00. 


This is a unique Atlas containing twenty plates of frontal sections of 
a head and neck cut at almost exactly the same plane from side to side and 
sectioned in parallel slices about 2 em. apart. The results give a very out- 
standing presentation in actual life-size photographs of the relationship of 
anatomie structures of the head and neck in the frontal plane. 

The plates are very clear and well-labeled. Five key-figure illustrations 
precede the plates which serve to orient the reader. The contrast of tissues 
in the photographs is excellent and makes for easy identity of the anatomic 

structures. 
7 While the book is limited in its scope, the authors have made a very valu- 
able contribution to the field of anatomy in helping make very much clearer 
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the relationship of structures in this plane. The book is highly recommended 
to students and practitioners of medicine and dentistry who, of necessity, are 


concerned with the anatomy of the head and neck. 
Epwarp L. SLEEPER. 


Practical Otolaryngology. By G. W. Me Auliffe, M.D., Associate Clinical Pro- 
fessor of Otolaryngology, Cornell University Medical College. New York, 
Landsberger Medical Books, Inc., distributed by the Blakiston Division 
of the McGraw-Hill Book Company. Price, $7.00. 


This text of 320 pages was written for the general practitioner of medi- 
cine and is not intended as a textbook. 
There are twelve illustrations, some of instruments and a few of x-rays 


poorly reproduced. There is nothing in the text pertinent to the oral surgeon. 
T. J.C. 











Abstracts 
of Current Literature 








ORAL PATHOLOGY 
The Temporomandibular Joint and Orthodontic and Prosthetic Occlusion. F. W. Craddock 
New Zealand Dent. J. 53: 78-86, April, 1957. 







Craddock ventures the opinion that retroposed condyles are not only rare, but also 
are often symptomless, and that pain and dysfunction in the temporomandibular joint 
are most commonly to be found in those patients in whom there exists a wide disparity 
between occlusal and resting mandibular position because in rest the condyles are toc 
far forward. Further, he does not recall an instance of temporomandibular arthrosis of 
dental origin in a patient having an extreme Class III malocclusion and prognathic faciai 
profile. He believes it to be significant that these patients never make protrusive move 
ments during mastication, that they always chew with the mandible retruded as far a: 
possible, and that lateral movements are often limited in extent. Hence, translatory 
movements of their condyles are relatively infrequent and of small magnitude, and there 
is consequently an absence of what might be described as a pumping or piston action of 
condyles in their fossae. 

If these observations are correct, it follows that orthodontists render a preventive 
service to which they have so far made little claim, namely, that by reducing translatory 
movement of the condyles in the course of treating certain Class II maloceclusions in chil- 
dren, they do something to ensure freedom from articular dysfunction in adolescents and 






















adults. 


A. J. A. 








ORAL MEDICINE 
Studies of the Hydrogen Ion Concentration in the Mouth. II. The Effects of Rinsing and 
of Beverages on Hydrogen Ion Concentration. H. R. Sullivan, D.D.Sc. (Syd.), G. 
Charlton, M.D.S., and Dymphna Lennon, B.Sc., A.I.D. Australian Dent, J. 2: 42-45, 
February, 1957. 












The micro-glass electrode was used to measure the effects of water and of a car- 
bonated beverage on the pH values of various areas of the mouth. The following observa- 






tions were made: 






(1) Although the pH of carious lesions was measured some considerable time 
after any of the patients had ingested food, their pH still remained suf- 
ficiently low to cause decalcification. 

(2) The pH of the carious lesions was unaffected by rinsing the mouth with 








water. 

(3) The parotid saliva became more acid after rinsing the mouth with water. 

(4) The use of an acidulated beverage caused a drop in the pH of all areas in 
the mouth. However, this was particularly noticeable in carious lesions 
where the hydrogen ion concentration was well below the pH usually con- 
sidered as critical for decalcification. 

(5) The parotid saliva rapidly becomes alkaline after a rinse with an acidulated 


heverage, but this seems to have little effect on the pH of carious lesions. 
A. J A. 
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Operative Oral Surgery 


INSTRUCTIVE CLINICAL CASE REPORTS 


THEODOR Bium, D.D.S., M.D.,* New York, N. Y. 





S AN ardent advocate of cooperation between members of the professions 
A of the healing arts, I am glad for this opportunity to demonstrate its 
advantages to my audience, which consists largely of general dental prac- 
titioners. Consideration of the case histories which follow will, I hope, indi- 
cate the advantages which accrue to the patient when physicians, dentists, oral 
surgeons, and oral pathologists cooperate in the diagnosis, prognosis, and 
treatment of clinical problems. 

In my contact with the general practitioner, I have found too often that 
failure to consult with others in related areas of the healing arts has resulted 
in unpleasant experiences for the patient, unnecessarily prolonged treatment, 
and oeeasionally faulty diagnosis and failure of treatment. I am presenting 
these cases with the hope that they will serve the purpose of promoting more 
cooperation between members of the dental and medical professions. Through 
constructive criticism our knowledge is advaneed and the care and treatment 
we provide for our patients is improved. 

Case 1.—The first case is that of a boy, 11% years old. Two and one-half years 
previously he met with an accident. Parts of the crowns of the maxillary central incisors 
were broken off and were repaired soon afterward by the dentist. Two weeks before the 
present examination an x-ray film revealed an area in the apical region of the right 
incisor which was diagnosed to be a cyst (Fig. 1). (Of course we all know that only a 
microscopic examination can determine the presence of a cyst or granuloma when the 
lesion is so small.) Initially a pulp test should have been done and repeated for a period 
of time until the exact status of the viability of the pulp was determined. Root canal ther- 
apy could have been instituted as soon as the pulp was proved definitely nonvital. The 
area at the left incisor apex was entirely overlooked on the original x-ray picture and the 


tooth was now also found to be nonvital. 

In this ease, the dentist, through contact with others in the profession, 
might have kept up with its progress and employed the pulp test and thus 
prevented the development of these apical lesions. 


Read before the Nov. 20, 1956, meeting of the Rockaway Dental Society. , 
*The New York Institute of Clinical Oral Pathology. 
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Case 2.—In contradiction to the previous case, the diagnosis and treatment of a 34- 
year-old woman in 1944 was based mostly on the pulp test findings. The first (Fig. 2, 4, 
Dec. 21, 1927) and second (Fig. 2, B, April 6, 1939) x-ray pictures, taken elsewhere during 
a period of traumatic occlusion and orthodontic treatment, seemed normal. When the 
patient was first seen (Fig. 2, C, Dec. 5, 1944) the x-ray picture revealed an apical lesion 
at the mandibular left central incisor approaching the lateral incisor and a pulp test of 
plus 50. In Fig. 2, D, Nov. 13, 1951 it responded only to plus 60 and the lesion now also 
reached the right central incisor. A few months later it finally became nonvital and root 
canal therapy was instituted. The x-ray picture taken on Dec. 12, 1951 (Fig. 2, Z) 
illustrates the condition one week after completion of the filling, and the last one taken 


three years later (Fig. 2, F) exhibits an ideal result. 


Fig. 1. 


It is my belief that every root-canal-filled tooth should be x-rayed once a 
year, as there may be a recurrence or difficulty indicating the need for either 
retreatment of the canal or apicoectomy. Even after apicoectomy, annual ex- 
amination is indicated. 


Case 3.—Because the practice of apicoectomy is often belittled, I wish to describe a 
2ase of acute purulent periostitis (usually called an alveolar abscess) originating from a 
maxillary right second premolar in a young man, aged 18 years. The pus was drained, in 
due time the canal was filled, and the operation was performed in 1926. The patient was 
re-examined every year until 1929. Thereafter, he disappeared. However, I contacted him 
by accident and took the last x-ray picture on Nov. 2, 1956. Even though the apex of the 
tooth was close to the floor of the antrum and the condition was acute, the tooth had been 
saved and functioned perfectly now for nearly thirty years (Fig. 3). 

Case 4.—Of course, recurrences are found, as seen in this 46-year-old man. This is 
an interesting case because, instead of the very large area first operated upon, two smaller 
ones are now visible: one represents the recurrence at the resected apex and the other is 


sear tissue, so diagnosed by microscopic examination (Fig. 4). 


This procedure has been followed in a number of other eases. It is valua- 
ble to study this sear tissue area surrounded by the irregularly outlined and 
condensed bone which is so typical of such an area. It has been theorized that 
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this region of the maxilla an operation may involve both the palatal and 
bial periosteum and so only dense connective tissue of a scar replaces the 
fect and the absence of periosteum prevents its calcification. 


Fig. 4.—(From Blum: ORAL Surc., ORAL MED., & ORAL PATH., May, 1956.) 


Case 5.—Not all apical lesions are benign. Therefore, I wish to give as an example 
the ease of a 50-year-old woman. The x-ray picture (Fig. 5) shows a defect in the apical region 


f a maxillary canine and premolar. A careful study gives the impression that the bone is 
actually cut out, there being no dense bony periphery as seen in the average granuloma or 
cyst. Here we can see the importance of a complete intraoral series of x-rays as well as 
two extraoral films, since in this ease many such lesions were present within the jawbones, 
which certainly must arouse the operator’s suspicion. I do not think that it is necessary 
to dwell on the consequences of either conservative treatment of the area found on the 


Fig. 5.—(From Blum: ORAL SurG., ORAL MED., & ORAL PATH., May, 1956.) 
rst film or the extraction of the two teeth without a microscopic examination of the 


tissue in the periapical area. This defect proved to be a local lesion of a generalized 


plasma-cell myeloma. 
Case 6.—Let us discuss another subject, namely, malposed teeth. A young girl, aged 
t years, showed a number of such teeth on both sides of the maxilla and mandible. In 
msultation with an orthodontist on Dee. 28, 1953 (Fig. 6, A and B), it was decided to 
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remove first the mandibular third molars and then, by orthodontic means, to move the 
second molars into normal position (Fig. 6, C). Thereafter, it was decided to take care 
of the involved molars in the maxilla (Fig. 6, D). It seemed best to remove the maxillary 
second molars and expose the two third molars. This procedure proved correct and success- 
ful, as seen by examination of the films taken about four months later, on Oct. 11, 1956 
(Fig. 6, E). This result could be obtained only by cooperation between the dentist, the 


orthodontist, and the oral surgeon. 


Fig. 7—(From Blum: ORAL SurG., ORAL MEpD., & ORAL PATH., May, 1956.) 


Case 7.—There are also instances when the removal of malposed teeth is contraindi- 
cated, A 43-year-old female patient, who for about three weeks complained of pain on the 
right side of the face, is an example. The pain started in the jaw and she thought that 
she had neuralgia because she had a cold. The rhinologist found something in her ear 
and she was given penicillin. However, she awoke with a rash after that, so for about ten 
days was given other antibiotic drugs. While she felt better, she still had the pain. Her 
dentist examined her teeth and said that she was cutting a wisdom tooth, which he felt 
should be removed. The pain seemed to be worse at night. “The tongue seemed to have 
a covering’’ after she took drugs. (These are the patient’s words.) 

Pain originating from a malposed mandibular third molar is rather unusual when the 
clinical examination shows no inflammation of the covering soft tissues. Therefore ex 





ime 10 INSTRUCTIVE CLINICAL CASE REPORTS 1247 


nber 12 


ioral, intraoral, and bite-wing films were taken and a pulp test was done (Fig. 7). It 
is the pulp test which revealed the correct diagnosis. The right mandibular lateral in- 
sor with a normal apical region and a perfect periodontal lamella was nonvital.. Root 
nal therapy of this tooth relieved the patient’s discomfort. 


Case 8.—A similar case is that of a woman, 29 years of age, who complained of dis- 
nfort on the left side of the face, and slight pain for a few years. For nearly two weeks 
e had complained of trismus of undetermined origin. A malposed mandibular third 
lar was thought to be the etiological factor and its removal was advised (Fig. 8). How- 
‘, the tooth was unerupted and no inflammation or infection was discernible. Therefore, 
nplete rest of the temporomandibular joints was ordered, followed in about a week with 
ywly inereased exercise. Within four weeks the patient was entirely well. In a few 
mths the malposed tooth could safely be removed. If the malposed third molar had been 
moved first in the former case the patient’s pains would have increased and the real 
use of pain would not have been found until more aggravating symptoms appeared. In 
e present case the trismus would have increased postoperatively and the period of re- 


ivery would have been very much delayed. 


Fig. 8. 


Case 9.—In this group belongs also the case of a young girl, aged 12 years. X-ray 
examination revealed what seemed to be a supernumerary tooth. In consultation with the 
orthodontist, it was decided to remove the tooth at this time, as the apices of the adjoining 
teeth were fully formed (Fig. 9). During the discussion of the case with the family phy- 
sician I particularly inquired about the safety of operating during the poliomyelitis sea- 
son, even though she had received one polio vaccine injection some time before. He ad- 
vised postponement until the latter part of October. The three regular intraoral films were 
taken from three different angles. Comparison of the three films revealed that there was 
very little change in the position of the supernumerary tooth so that we had good reason 
to believe that its position was palatal. To make certain, an occlusal exposure was pro- 
cured; this confirmed our assumption. The supernumerary tooth turned out to be an odon- 
toma, consisting of an enveloping membrane, and one larger and several smaller tooth buds. 


Now we come to the consideration of malignant lesions, since they occur 
in patients who come to see the general dental practitioner. In some eases, 
there will be no doubt as to the diagnosis. Others, which at first give the 


impression of a neoplasm, call for conservative treatment and observation. 


Case 10.—An example is the case of a 65-year-old woman. The area involved was 
n the cheek opposite the molar region (Fig. 10, 4). The patient was wearing full maxil- 
iry and mandibular dentures. The lesion was noticed by the patient for only a few days 
ifter her dentist had adjusted the maxillary denture. She reported: “It felt very tight 
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Fig. 10.—A, Before treatment. B, After treatment. 
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and was irritating the mouth and made it quite sore. Yesterday, glands in the neck 
All this speaks for a recent lesion and led to my clinical impression that I 
This justified a conservative approach, 
To prevent further irrita- 


swelled up.” 
was dealing with an area of benign ulceration. 
namely, waiting a few days to observe the progress of the case. 
tion from influencing the diagnosis, the patient was advised not to wear the dentures. To make 
certain that these orders were carried out, she was asked whether she had other dentures 
all irritating food and drink (neither too hot nor too cold), 
In this case, we 


at home. She was told to avoid 
and a mild alkaline mouthwash was prescribed for use after each meal. 
were dealing with a traumatic uleer which was well on the way to healing after three 


days (Fig. 10, B). 


Fig. 11.—Extraoral films of area shown in Fig. 10, F. 


Cases 11 and 12.—In a number of malignant neoplasms the diagnostician has no 
difficulty in recognizing the true nature of the lesion. Examples are a male patient, aged 
68 years, afflicted with a carcinoma of the floor of the mouth (Fig. 10, C) and another male, 
aged 69, with the same type of lesion in the maxilla (Fig. 10, D). I never perform a biopsy 
if the patient is referred to an oncologist. (I prefer, for obvious reasons, an oncologist 
who combines surgery with radiation therapy. He will perform the biopsy and the patient 
is not subjected unnecessarily to the same procedure twice.) It must be added that neither 
a physician nor a dentist should take a biopsy specimen unless he is well trained to do so. 
He should make certain that the pathologist who studies the histologic section is well 
qualified to diagnose oral tissue, in other words, an oral pathologist. 


Case 13.—It is not always as simple as in the previous two cases. A 72-year-old male 
patient had a loose molar in the left maxilla. When it was removed, granulations ap- 
peared at the mouth of the socket and an enlargement was noticed in this region, palatally 
and bueeally (Fig. 10, 2). Three biopsies were performed before a definite diagnosis of 
carcinoma could be established. I have had similar experiences previously, one in a pa- 
tient as young as 30 years. 


One must not be satisfied with one negative biopsy if the clinical impres- 
sion points toward a malignant lesion. In the above-mentioned case the three 
biopsies were made within a few days of each other. 


Case 14.—This was not so, however, in the case of a male patient, aged 48 years (Fig. 
10, F). The left maxilla was enlarged in the molar and the premolar region. A molar was 
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emoved; later on a biopsy was done at a hospital and negative findings were reported. 
There was a discharge of pus from the socket, as well as pain in this region and an irrita- 
tion of the eye. For four months the patient was treated by a specialist who was satisfied 
vith one biopsy. After four months of precious time had elapsed, the patient was referred 
to another oral surgeon (Figs. 11 and 12). A number of biopsies were performed and 
inally a diagnosis of carcinoma (oat-cell) was made. The prolonged treatments caused the 


Fig. 12.—Intraoral, bite-wing, occlusal, and bird’s-eye view of area shown in Fig. 10, F. 
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formation of so much inflammatory tissue that the nature of the lesion was difficult to 
demonstrate in the first biopsies. This case reminds me of another one with a metastatic 
lesion in the mandible. The original tumor site in the sigmoid colon was found only at 
autopsy. 

Case 15.—One would not consider it possible that a well-developed tumor occupying 
half of the mandible could be diagnosed as an osteomyelitis (Fig. 13). The mother of a 
3%-year-old boy noticed a swelling of his face and, when looking into his mouth, saw 
Her physician advised her to see her dentist, who suggested 
Because the patient had a fever, penicillin was pre- 
The specialist re- 


that the gingivae were red. 
hospitalization and various tests. 
scribed. This was not taken, as the patient was to see an oral surgeon. 
moved a tooth and found pus (?). The next day he made an incision. He then suggested 
consultation and told the father that the boy had a benign tumor which could be removed. 


Fig. 13. 


The child was an early teether, and when 4 months old he had four teeth. The family 
history revealed malignant tumors on both the father’s and mother’s sides. Upon examina- 
tion, the child was found to be normal except for a swollen face. 


A description of the local lesion follows. 


Extraoral: The whole left side was markedly swollen. It was soft and 
somewhat tender due to previous surgical interference. Lymph nodes were about 
normal in size; the left submaxillary region was sensitive. 

Intraoral: There was a very large mass covered by normal mucous mem- 
brane, soft but firm, particularly on the lingual side which had not been inter- 
fered with. There was evidence of the removal of a tooth and also of an in- 
cision which was open but filled with soft tisssue. This tumor extended from the 
deciduous first molar, inclusive, all the way back to the anterior pillars of the 


fauces. 


In this 31-year-old boy, a tooth was extracted and an incision was made the next 
day for the alleged purpose of finding and evacuating pus. The microscopic diagnosis was 


neuroblastoma. The patient, who died within a few months, could have been spared the 


unnecessary interference. 
Summary 


In my introduction to this presentation I expressed the hope that the cases 
described will be of interest to you and assist you in the care of your patients. 
Eyen if you are aware of some or all of the points which I emphasized, they 
may still give you an idea of what others overlook. You, in turn, through 
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nversation and lectures, can help other practitioners to avoid such errors 
id, by adding to their knowledge, benefit their patients. It may seem to you 
at I have turned preacher. I will risk this accusation, because the thought 
at I wish to express is important. There were times when knowledge and 
perience were kept secret by the practitioners of the healing arts. For 
stance, for more than three generations (starting in the early part of the 
venteenth century) the Chamberlen family in England kept to themselves 
e invention of an obstetrical forceps to be used in difficult labors. I do not 
ink that this happens today. However, general practitioners and specialists 
both the medical and dental professions do not cooperate sufficiently, and 
alousy is often evident. The result is that the patient suffers. All my pro- 
ssional life I have endeavored to improve professional relations between the 
embers of these professions, and I feel certain that meeting one’s colleagues 
socially and at lectures and clinics helps a lot. 

Let us return now to our subject. We have dealt with disease and its 
reatment. However, this is not enough. Our aim today is prevention of dis- 
ase and the maintenance of health. To accomplish it we recommend periodic 

health examination, which in our field means prophylaxis, routine x-ray ex- 
amination, and pulp testing at regular intervals. 

In closing, I wish to quote from an interview entitled: ‘‘ Prescription for 


Medicine: Dr. Gregg, Lasker Award Winner, Outlines a Medical Philosophy”’ 


by Leonard Engel, which appeared in the New York Times Magazine Section 


Nov. 4, 1956). In this article Dr. Alan Gregg, who was for twenty-six years 
first the director of the medical sciences division of the Rockefeller Foundation 
and then vice-president of the Foundation, said: ‘‘Recently, our way of re- 
ferring to health and illness has begun to change. We hear less of ‘disease’ 
and more of health maintenance, health protection and the health professions. 
This change signifies a larger horizon, a larger task, but it also aims at a more 
positive and desirable goal for medicine than the mere absence of disease. The 
positive goal of maintaining health will be more nearly realized when the 
publie has been educated to ask for it.’’ 

Let us subscribe to this program, by coordinating more closely the efforts 


of the dental and medical professions. 





PERIOSTITIS OSSIFICANS OF THE MANDIBLE SECONDARY TO 
CONGENITAL SYPHILIS 


WituiaM H. Bex, D.D.S.,* anp Sumter S. Arnim, D.D.S.,** Houston, Texas 


HE ease to be presented is unusual and interesting from many aspects, and 
is reported to emphasize (1) the value of routine laboratory tests and (2) 
the value of a complete and exhaustive ease history when a diagnosis is being 


sought. 


Case Report 


The patient, an 11-year-old Negro girl, first noticed a nonpainful swelling on the right 
side of the face, in the parotid region and inferior to the angle of the mandible, in July, 
1956. During the next two and one-half months she was seen by two dentists and a physician. 
The first dentist extracted a carious lower right first molar. He saw the patient two weeks 
later, at which time the condition remained the same. The patient next saw an otolaryn- 
gologist, who said that the tonsils were the offending organs and treated the patient with 
one injection of penicillin and swabbed the tonsils. The patient’s condition remained the 
same. Two weeks later she was seen by another dentist, who ordered roentgenograms of 
the right side of the mandible. These were reported as showing a low-grade chronic osteomye- 
litis of the posterior portion of the right ramus of the mandible with associated soft-tissue 
swelling on this side. The patient was given another injection of penicillin and subsequently 
developed a slightly fluctuant area in the subdigastric region of the neck, which was incised 
and drained. A small amount of serous fluid was obtained from the incision for drainage. 

Diagnosis.—The patient, a well-developed 11-year-old Negro girl, was referred to the 
University of Texas Dental Branch on Aug. 21, 1956, with the chief complaint of a painless 
swelling on the right side of the face in the parotid region and inferior to the angle of the 
mandible (Fig. 1). Further examination revealed a subdigastric lymph node, measuring 
1.5 by 1.5 em., which was nontender, hard, and freely movable. Examination of the oral 
cavity showed the lower right first molar missing, with healthy mucosa overlying the alveolar 
ridge and no sign of infection. By intraoral and extraoral digital palpation, it was possible 
to detect lingual and buccal expansion of the vertical ramus and neck of the condyle of the 
mandible, as well as a hard bony overgrowth of the inferior border of the angle (Fig. 1, B). 
The roentgenograms showed the extent of the process involving the right vertical ramus 
of the mandible (Fig. 2, 4 and B). The patient’s past medical history was not remarkable. 

On Aug. 29, 1956, an aspiration biopsy, with a Silverman needle, of the subdigastric 
node showed inflammation with no sign of malignancy; a culture showed the predominant 
organism to be beta hemolytic Staphylococcus aureus. The coagulase test was positive, in- 
dicating a more virulent type of organism. The temperature on this date was 99.4° F.; the 
patient retained this low-grade fever throughout the course of time spent in making the 
diagnosis, except when she was on antibiotic therapy. 

The patient was placed on Achromycin therapy until seen again on Sept. 5, 1956; 
the temperature on that date was 98.6 degrees. The patient’s condition remained the 


This work was supported in part by Public Health Service Grant D-200. 

- *Assistant Professor, Department of Surgery, University of Texas Dental Branch. 
Houston, Texas. 

**Professor of Pathology, University of Texas Dental Branch. 
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e, except that the subdigastric node showed some signs of regression. Further skull, 
ial, and long-bone roentgenograms revealed no other bony lesions or abnormal rarefactions. 
reports of the first routine blood studies were received on this date and were as follows: 


Serology: White blood count 11,550 
Kolmer—positive 


Kline exclusion—positive Differential : 

Kahn—positive Polymorphonuclear leukocytes—38 
Sedimentation rate—35 corrected to 28 Lymphocytes—50 
Hematocrit—36 Mononuclear leukocytes—4 
Hemoglobin—12.0 Eosinophils—7 


The patient’s mother was questioned again as to the past history and family history 
ative to syphilis. Congenital syphilis or any other type of disease was denied. Any type of 
ual contact was denied by the child and the parent as well. A repeat of the serologic 
mination produced the same result. It was thought that this might be a case of Garré’s 
suppurative osteomyelitis!, 2 secondary to chronic infection of the carious lower right 
st molar with the serologic tests explained as biologically false positive reaction.’ Other 
nditions which were considered in the differential diagnosis were fibrous dysplasia, osteogenic 
coma, tuberculosis, and benign hyperplasia of the condyle and ramus of the mandible. 


A, B. 


Fig. 1.—Photographs of patient taken on Aug. 24, 1956. A shows subdigastric lymph 
and swelling in parotid region. B shows swelling of right side of face in parotid and 
of mandible region. 


The patient was scheduled for an exploratory operation on Sept. 17, 1956. Under 
general anesthesia, from a submandibular approach, the angle of the mandible was explored. 
‘he operative findings included (1) thickened periosteum at the angle and along the lateral 
border of the vertical ramus of the mandible and (2) very soft, spongy cancellous-like bone 

d down subperiosteally at the inferior border of the angle and along the lateral border 
if the vertical ramus of the mandible. The specimen was obtained by use of a 14 inch trephine. 
No attempt was made to recontour or remodel the hyperostotic vertical ramus of the mandible. 


Microscopic Examination.— 


Periostewm: There was considerable thickening with a deposition of poorly cellular 
llagen. There were multiple perivascular aggregates of mononuclear elements, predominantly 
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lymphocytes. No change was seen in the vessels, other than a thickening of the media in 
the wall. There was no evidence of endothelial proliferation. A few degenerated muscle 
fibers were encountered adjacent to the periosteum (Fig. 3, 4). 


B. 


Fig. 2.—A, Posteroanterior view taken Aug. 24, 1956, shows hyperostosis of the ramus 
and some suggestion of a destructive.process at the inferior border of the angle. B, Post- 
operative view taken Sept. 24, 1956, shows postoperative defect following removal of bone plug 
with trephine. Periostitis at inferior border of mandible. 


Bone: In the large plug of bone (Fig. 3, B) the cortical bone was very loosely con- 
structed and was in direct approximation with the new bone formation in the subperiosteum. 
-At no point was there any identifiable granuloma formation. The essential process is that 
of diffuse fibrosis of the marrow space associated with the subperiosteal proliferation of new 
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me (Fig. 3, C). The spicules of bone were normally constituted and were surrounded by 
n active layer of osteoblasts (Fig. 3, D). The interstitial tissue was a sparsely cellular 
brous connective tissue in which focal aggregates of inflammatory cells, predominantly 
ymphocytes, were identified. There were a small number of thick-walled blood vessels within 


ie marrow space. 


Fig. 3.—A, Thickening of periosteum with perivascular infiltration of lymphocytes. 
B, Bone plug showing perpendicularly arranged osteophytes characteristic of ossifying perios- 
titis. (From Boyle: J. D. Res. 12: 425, 1932.) C, Diffuse fibrosis of marrow space asso- 
ciated with the subperiosteal proliferation of new bone. D, Spicules of bone surrounded by 


active layer of osteoblasts. 
(Fig. 3, C and D on page 1258.) 
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Chronic osteomyelitis and periostitis of the mandible, associated with the 


Diagnosis :* 
proliferation of bone (periostitis ossificans), consistent with, but not diagnostic of, a luetic 


infection. 
Postoperative Course.—It was thought at this time that there was sufficient evidence 
to make the diagnosis of early latent (tertiary) syphilis, even though no dark-field examina- 


tion was made, in spite of the age of the patient. She was referred to the Public Health 


C. 


D. 
Fig. 3.—C and D. (For legend, see page 1257.) 
*Microscopic diagnosis by Harvey Rosenberg, M.D., Pathologist at Texas Children’s 
Hospital, Houston, Texas. 
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epartment of the City of Houston for treatment of early latent syphilis. The epidemiologist 
here was able to obtain a more complete history. The mother had received treatment for 


syphilis in 1946 after the child had been born. The diagnosis was changed to late con- 


genital syphilis and on Nov. 26, 1956, the patient was treated with 8 c.c. of Bicillin. Lab- 
ratory tests at this time were reported as follows: 


Spinal fluid report: Serology: 
Cells—0 Kahn—positive 
Total protein—36 Kline exclusion—positive 
Serology—Nonreactive 


Fig. 4.—Photograph taken Jan. 8, 1957, shows normal posttreatment appearance of face. 


Fig. 5.—Roentgenogram shows remodeling and regression of bone to more normal contour on 
affected side. 
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The girl was seen again on Jan. 8, 1957. Postoperative regressive changes of the 
patient’s face and mandible (Figs. 4 and 5) were apparent only three and one-half months 
after treatment had been initiated. 


Discussion 


In 1928 Chompret and Dechaume* coined the axiom: ‘‘Syphilis is pro- 
ductive, tuberculosis distinctive, osteomyelitis sequestrates, and osteosarcoma 
expands.’’ Each of these was considered a possibility in the differential diag- 
nosis. Congenital syphilitic bone changes may be manifested in three different 
forms: (1) periostitis ossificans, (2) localized gummatous osteoperiostitis, and 
(3) gummatous osteomyelitis with extensive involvement of the bone.® 

In Houston, Texas, 525 new cases of syphilis were seen in 1956, including 
88 primary and secondary, 144 early latent, 256 late latent, 33 neurosyphilis, 
and 4 cardiovascular. These figures represent 20 per cent of all the cases in 
Houston. The remaining 80 per cent are treated by private physicians or are 
not treated at all. Of these patients, 98 per cent were Negroes and 50 per cent 
were below 17 years of age.* 

This case shows the value of a complete case history when a diagnosis is 
being sought and also the value of routine serologic testing. The mother of 
this patient denied at least six times any history of contact with the disease, 
and it was only after a thorough history taken by the Public Health Service 
epidemiologist that a diagnosis of congenital syphilis was made. If a routine 
serologic test had not been taken, infection from a carious molar tooth might 
have been thought to be the causative agent of the reactive bone formation 
and the disease allowed to progress still further. 

At the time of the operation, no attempt was made to recontour or remodel 
the hyperostotie vertical ramus of the mandible. It was thought that, once the 
source of the chronic irritation was eliminated, a remodeling to the former 
normal contouring would take place. This might be forecast in a young patient, 
such as this girl, because of the dynamic equilibrium with which bone is main- 
tained and the great potentiality that young healthy bone has for repair and 
regeneration. 

Summary 


A case of late congenital syphilis in which none of the classical stigmata 
were present has been presented. The only sign manifested by the patient after 
almost twelve years was a periostitis with reactive bone formation of the right 
angle and right ramus of the mandible. Following correct diagnosis and treat- 
ment, the lesion regressed and the infection was eradicated. 

Diagnosis from a test tube is to be abhorred, and it is only when exhaustive 
ease histories are supplemented with laboratory tests that patients receive 
optimal treatment. 
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TUMORS OF SALIVARY GLAND ORIGIN PRESENTING AS PRIMARY 
JAW TUMORS 


H. C. Strotui, M.D.,* anp F. C. Marcuerra, M.D.,** Burrauo, N. Y. 


RIMARY malignant jaw tumors are rare lesions. The mandible and maxilla, 

however, in addition to their mesenchymal structures, contain tissues of 
epithelial origin. In the embryo the dental structures are formed by an in- 
folding of the oral epithelium, which eventually differentiates into the tooth 
structures. Thus, ameloblastoma, a tumor originating from the epithelial cells 
which ordinarily form the tooth structures, presents as a primary bone tumor. 

This same oral epithelium has the potential of forming salivary glands; 
consequently, some primary malignancies of the mandible or maxilla assume the 
histologic characteristics of tumors of salivary gland origin. These particular 
tumors are often misdiagnosed or misinterpreted. Because the recognition of 
this entity is important in the proposed therapy and prognosis of the individual 
patient, we are reporting two cases which were originally diagnosed as sar- 
comas but later recognized as salivary gland tumors apparently originating in 
the jaw. 

Case 1.—E. F., a 33-year-old white man, was admitted to the Institute on May 2, 1952. 
The patient first noticed soreness of his upper anterior gum fifteen months prior to admission. 
The soreness for a while was intermittent in nature, but gradually became persistent. About 
seven months prior to admission, the patient became conscious of an enlargement of his upper 
jaw which interfered with the proper fitting of his upper denture. One month prior to 
admission he sought dental care; a biopsy was performed and fibrosarcoma was reported. 

Physical examination on admission revealed a midline prominence of the nasolabial 
area. There was a bulging tumor, 2.5 cm. in diameter, covered by intact mucosa, presenting 
more on the left side, and involving the upper gum and premaxillary area. There were 
no palpable cervical lymph nodes. Nasal examination was normal except for the displace- 
ment upward of the tissues forming the vestibule. 

X-ray films of the maxillary sinuses showed some clouding of the left antrum and occlusal 
films of the upper jaw showed an irregular, radiolucent, so-called moth-eaten area in the 
anterior part of the maxilla. This area extended back to the second premolar and had 
the radiographic appearance of a definitely malignant lesion. 

A wide local excision of the upper alveolar ridge, premaxillary area, and floor of the 
nose was performed and radium was inserted into the operative defect. 

Histologically, the tumor was then diagnosed as chondrosarcoma (Fig. 1). 

The patient remained clinically free of disease for four years, but in July, 1956, a firm, 
palpable node, approximately 1 cm. in diameter, was noted in the left submaxillary area. 
The patient was readmitted to the Institute, and an excision biopsy of this node was per- 
formed. The histologic report was mixed tumor of salivary gland origin (Fig. 2). 

*Associate Chief Cancer Research Pathologist, Roswell Park Memorial Institute. 

**Associate Chief Head and Neck Surgeon, Roswell Park Memorial Institute. 
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Fig. 1.—Case 1. Tumor from maxilla showing typical pleomorphic spindling epithelial 
cells in a loose matrix involving and destroying bone. The morphology is that of a malignant 
mixed tumor of salivary gland origin. (Hematoxylin and eosin stain. Magnification, x100; 
reduced ¥.) 
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: Fig. 2.—Case 1. Histologically similar tumor found in cervical lymph node four years 
“ase of primary lesion. (Hematoxylin and eosin stain. Magnification, «100; 
reduce ’ 
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With that histology, it seemed that we were dealing with a second malignancy, perhaps 
originating in the parotid or submaxillary gland. These structures, grossly, were not ab- 
normal. When the slides from the original tumor, however, were compared with the slides 
of the node, it became evident that the tumor was one and the same, that is, that the primary 
lesion in the maxilla was a malignant mixed tumor of salivary gland origin. A left radical 
neck dissection was performed and the patient shows no other evidence of disease to date. 


Case 2.—M. A., a 34-year-old white woman, first noted a swelling on the inner 
aspect of her left lower jaw seven months prior to admission. A tooth was extracted and 
the growth was removed. She was told that the growth was not malignant. Two months 
later the growth reappeared and the mass was scraped. One month later the growth re- 
curred for the third time, and it was again locally resected. Shortly afterward the tumor 
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Fig. 3.—Case 2. Section from mandibular resection showing pleomorphic malignant 
epithelial cells in a hyaline matrix superficially resembling chondrosarcoma. The morphology 
is that of a malignant mixed tumor of salivary gland origin. (Hematoxylin and eosin 
stain. Magnification, x100; reduced \%.) 


recurred for the fourth time, and the lesion was histologically diagnosed as chondrosarcoma 
of the mandible. A partial mandibulectomy was performed, and a metal bar prosthesis was 
inserted. The surgical specimen was described as a resected portion of mandible with a 
tumor, measuring 4 by 5 by 5 em., arising in the mandible and situated at a level between 
the premolar and the first molar. A thin sheet of connective tissue appeared to cover the 
external margins of the tumor. Both the gingival mucosa and the external skin appeared 
intact. The outside diagnosis at that time was chondromyxosarcoma (Fig. 3). Despite the 
previous outside therapy, the patient again noticed an intraoral growth in the operative area 
about three weeks prior to admission. She was admitted to the Institute on Dec. 20, 1955. 
Physical examination at that time revealed a rather large tumor, 3 by 4 cm., in the region 
of the mandibular stump, extending submucosally and posteriorly into the floor of the 
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There was considerable swelling and edema of the cheek and left submaxillary area. 


uth. 
There was no palpable cervi- 


n incisions from the previous operation were well healed. 
adenopathy. 

This patient was evaluated and more radical surgery was contemplated; however, it 
s decided that the extent of the surgery would be markedly deforming, and the adequacy 
excision, even with the surgery contemplated, was questionable. Because of this, the 
ient was referred to Radiation Therapy. X-ray therapy was administered from Jan. 5, 
16, to Feb. 24, 1956. The tumor continued to progress in spite of the x-ray therapy. In 
rch, 1956, she developed diplopia and retraction of the left eyeball medially, and she 
Physical examination showed a complete paralysis of the 
lucens nerve on the left side. Funduscopic examination revealed slightly congested veins 
There was a peripheral type of facial weakness on the left side with inability 
It was the impression of the examining neurologist that 


iplained of severe headaches. 


aterally. 
move the corner of the mouth. 
» patient had early metastatic involvement of the base of the cranium. 

The patient developed considerable difficulty in swallowing. She gradually lost more 


| more weight; her general condition gradually deteriorated, and she died on July 26, 1956. 


| ® previous figures. 


‘ig. 4.—Case 2 Metastatic lesion in brain. Note histologic similarity to 
(Hematoxylin and eosin stain. Magnification, «100; reduced ¥%.) 


At autopsy, there was extensive necrosis of residual bone of the jaw secondary to radia- 
The tumor now involved the left orbital, zygomatic, 
destroying the 


tion, tumor involvement, and infection. 
and pterygo-maxillary areas and extended through the base of the skull, 
sella turecica and pituitary with involvement of the inferior aspect of the left temporal lobe 
Fig. 4). There were also several metastatic lesions in the right middle and lower lobes 
f the lung (Fig. 5). There was a large paraorbital abscess involving and destroying the 
nasseter muscles and the parotid area. There was also aspiration pneumonia of the right 
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lung, raising the possibility that this metastatic spread was by way of aspiration and im- 
plantation in the right lung. The metal prosthesis had eroded through the irradiated skin of 
the jaw. Except for the tumor, pneumonia, and extreme emaciation, the body showed no 


other significant pathologic changes. 





Fig. 5.—Case 2. Metastatic lesion in lung. (Hematoxylin and eosin stain. Magnification, 
«100; reduced 4.) 


In Case 1 the tumor appeared to have its origin in the left maxilla. In 
Case 2 the tumor originated in the left mandible. In both instances the referring 
clinical and pathologie diagnoses were sarcoma, and in both instances the tumor 
was believed to have originated in the bone. Both of these tumors, after follow- 
up study, were classified as malignant mixed tumors of salivary gland origin 
arising within the jaw. It is felt that both eases represent malignant mixed 
tumors of the salivary gland type arising in the bone. 

It is interesting to note that the two lesions were initially diagnosed as 
fibrosarcoma and chondrosarcoma, respectively. In the evolution of the ter- 
minology of salivary gland tumor many of the types now designated as mixed 
tumors were once called chondromyzxofibrosarcoma or chondromyzxofibrocar- 
cinoma. These tumors are now quite generally accepted by most pathologists 
as being epithelial in origin. It seems appropriate, however, to drop these 
pseudo descriptive diagnostic terms in favor of the designation mized tumors 
because of the marked variance in behavior of this group when compared with 
the true sarcomas. It has been previously reported and demonstrated by Thoma 
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nd others'* that such mixed tumors may arise in the bones of the jaw but, 
eeause of their rarity, this possibility is often overlooked by both the pathologist 
nd the clinician when working with lesions of the jaw. 


Summary 
Two eases of malignant mixed tumors of salivary gland type presenting as 
rimary jaw tumors are discussed. 
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Periodontia 


FORCE DISTRIBUTION IN SPLINTED POSTERIOR TEETH 
LAWRENCE A. WEINBERG, A.B., D.D.S., Brookiyn, N. Y. 


HE splinting of posterior periodontally involved teeth is a commonly ac- 

cepted therapy today. Some of the biomechanical factors and refinements 
of diagnosis along these lines should be of interest. The most successful 
results periodontally will ultimately fail if the reconstruction is improperly 
planned. All too often a hypothetie occlusion is set up as a goal and not 
enough time is spent analyzing the way these new forees will affect the 
periodontal support. 

This article is limited to some aspects of force distribution in splinted pos- 
terior periodontally involved teeth. The splinting of anterior teeth has been 
diseussed in a previous article. To arrive at a well-thought-out diagnosis and 


treatment plan, some systematic approach should be adopted. One approach 
is to make a force analysis first and then relate it to the periodontal support. 
This evaluation may indicate more or less splinting than a generalized ‘‘intui- 
tive’’ approach. This does not imply that the diagnosis should be made from 
a purely mechanical point of view. I hope that it is clear that the biomechanical 
factors discussed here represent only one factor in a thorough diagnosis and 


treatment plan. 
Some of the steps of a force analysis would include an evaluation of the 
following factors: 
1. Root anatomy of the abutments. 
2. Straight or curved arch type of splint. 
3. Relationship of maxillary to mandibular forces. 
4. Tilted teeth. 
5. Significance of the occlusal impact area. 


Root Anatomy 


Force along the long axis of the tooth very seldom takes place.” * The 
original direction of an occlusal force usually is not the same as the resultant 
force on the periodontal support. ‘‘Vertical’’ force on a tooth ean result in 
lateral stress, depending on the location of the impact area in relation to the 
center of rotation of the tooth, the cusp inclines, and the axial inclination of 
the contacting teeth.* 

1268 





lume 3 FORCE DISTRIBUTION IN SPLINTED POSTERIOR TEETH 1269 
imber [2 


The root anatomy plays an important part in determining how these re- 
sultant forees will be resisted and if they will be within physiologic tolerance. 
'f a vertical occlusal foree (0) is applied in the mesial fossa of a molar with 

single tapering root, the line of force may fall mesial to the center of rotation 
n the apical third (Fig. 1). If the same occlusal foree (O,) were applied to a 
wo-rooted molar, the same mesial torque would result (Fig. 1, D,). 

The ability of these two teeth to resist the same torque is very different. 
\bviously, there: is much more root area and, therefore, there are more perio- 
lontal fibers in the two-rooted tooth. The center of rotation usually is some- 
vhere between the roots of a two-rooted tooth in the apical third. Less physio- 
ogie strain is produced in resisting the force, since more root structure is avail- 
ible mesial and distal to the center of rotation in the apical area. Less foree 
s distributed, therefore, to the crest of the alveolar bone than in the single- 
rooted tooth. 


Fig. 1.—Root anatomy in relation to the distribution of occlusal forces. When a vertical 
occlusal force (O) is applied in the mesial fossa of a molar, with a single tapering root, the 
line of force may fall mesial to the center of rotation in the apical third. Mesial torque is 
produced. The same occlusal force (0:) applied to a two-rooted molar produces the same 
mesial torque (D:). There is less strain on the support of a multirooted tooth, as there are 
more periodontal fibers, as well as more root structure mesial and distal to the center of 
rotation in the apical area. This decreases the force to the alveolar crest. 


Mandibular Straight Arch Splint 


When the teeth of a mandibular straight arch are splinted, the center of 
rotation passes through the apical third of all the teeth. The vertical com- 
ponent of occlusal foree will be discussed later in this article, in the section on 
tipped teeth. It suffices to state here that splinting periodontally involved 
teeth in a straight arch will help these teeth resist the vertical component of 
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occlusal stress. Sinee purely vertical forees are rarely applied to the teeth, 
this type of splint does not help as much as we would like in resisting lateral 


forces. 
LATERAL FORCE 


LINGUAL ROTATION 
CR 


CENTER OF 
ROTATION 


tn foray parpemdsouior 0s tone Saclinas Teaae lgeel depoee peoteae Unaead voletion of te 
splint about the center of rotation (CR) passing through the apical third of the teeth. 

‘*Vertical’’ occlusal force on the buceal slope of a lower molar results in a 
foree perpendicular to that incline. The resulting foree distributed to the 
periodontal support has a large lateral component in the lingual direction. If 
the teeth in a straight arch were splinted, this type of foree would have a 
lingual tilting effect on all the teeth (Fig. 2). The teeth would have a tendency 
to rotate lingually about the center of rotation (CR) which passes through the 
apical third of the teeth. 

Clinically, this is observed often with three-unit bridges that are very firm 
to vertical, mesial, and distal forces, but have clinical mobility buecolingually. 


Mandibular Curved Arch Splint 

If the splint goes around a curve in the arch a great mechanical advantage 
is obtained, especially in the lower jaw. The center of rotation usually passes 
near the apical third of the terminal abutments. It is impossible to pinpoint 
the exact location of the center of rotation, but the general area is sufficient for 
comparative purposes. 

A resultant lingual force from the buceal slope of a posterior tooth may 
pass through or near the center of rotation, causing little or no torque (Fig. 3). 
The force to the periodontal support would be compression on one side of the 
root and tension on the other, with very little tipping. It is obvious that the 
more extended the curve in the arch, the further lingual the center of rotation 
is moved. Much more lateral foree can be tolerated physiologically on the 
lower arch because of the above three-dimensional relationship. In the maxillary 
arch the relationship is different. 
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OCCLUSAL 


RESULTANT LINE 
OF FORCE 


CENTER OF 
ROTATION 


Fig. 3.—In a mandibular curved arch splint occlusal force on the buccal slope of a 
posterior tooth produces a lingual resultant of force. This resultant may pass through or 


near the center of rotation, causing little or no torque. 


OCCLUSAL FORCE OCCLUSAL FORCE 


CR 


* 


RESULTANT 
RESULTANT 
F 
— FORCE 


BICUSPID OF A BICUSPID OF A 
STRAIGHT ARCH SPLINT CURVED ARCH SPLINT 





Fig. 4.—Only the premolar of a straight and curved arch splint is illustrated (from the 
proximal view) in relation to their centers of rotation. In the straight arch splint the resultant 
force Causes torque, since the center of rotation (CR) is located within the tooth itself. The 
center of rotation (CR) of a curved arch splint is lingual to the tooth. The resultant of force 
passes lingually through or near the center of rotation, producing little or no torque. 
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Comparison of Torque in a Mandibular Straight and Curved Arch Splint 

In Fig. 4 only the premolar of each type of splint is illustrated. They 
are shown from the proximal view in relation to the center of rotation. In 
the straight arch splint the resultant foree causes torque, since the center 
of rotation (CR) is located within the tooth itself. The center of rotation (CR) 
of the eurved arch splint is lingual to the tooth. The resultant force passes 
lingually through or near the center of rotation, producing little or no torque. 
Thus, due to the design of a splint, a lateral force can produce little or no 
torque. 

Maxillary Straight Arch Splint 

The effect of occlusal pressure on the maxillary straight arch splint is 
similar to the mandibular straight arch splint (Fig. 2). The direction of the 
resultant force in the maxillary splint usually is buccal, whereas in the mandib- 
ular splint it is most often lingual in direction. 


CR 


RESULTANT 
LINE OF FORCE 


_ CENTER 
OF ROTATION 





OCCLUSAL FORCE 


Fig. 5.—In a maxillary curved arch splint of similar design the center of rotation (CR) 
usually passes near the apical third of the terminal abutments. Occlusal force on the upper 
buccal cusp incline produces a resultant line of force which is buccal in direction, while the 
center of rotation is lingual to the tooth. This results in a great deal of torque. 


Maxillary Curved Arch Splint 


For comparison purposes, a splint from the premolar on one side to the 
molar of the opposite side will be discussed. This restoration involves the same 
teeth as the previously described mandibular splint (Fig. 3). The center of rota- 
tion (Fig. 5, CR) usually passes near the apical third of the terminal abut- 
ments. It is extremely important to consider that the same occlusal force that 
ereated little or no torque on the lower jaw now creates a great deal of torque 
on the upper jaw. As seen in Fig. 5, this resultant force is buccal in direction, 
while the center of rotation is lingual to the tooth. 
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This results in a great deal of torque (lateral force) on the maxillary 
restoration. In other words, the maxillary restoration distributes more torque 
to its support, as the line of force from the occlusion falls at a greater distance 


from the center of rotation. In the mandibular restoration this line of force 


falls close to the center of rotation, creating little or no torque. 


Comparison of Torque in a Maxillary Straight and Curved Arch Splint.— 
Proximal views of orly the premolar teeth from each type of maxillary splint 
have been illustrated in relation to their centers of rotation (Fig. 6 CR and CR,). 
Torque is a more accurate way of expressing lateral stress in the mouth. It is 
the product of the force multiplied by the perpendicular distance from the 
center of rotation. In other words, it is the tendency of an object to rotate 
about a center of rotation that creates torque forces on the support. 





LINE OF FORCE 








OCCLUSAL FORCE . - QCCLUSAL FORCE 


Fig. 6.—Proximal views of only the premolar teeth from each tyve of maxillary splint 
in relation to the center of rotation (CR) are shown. In a straight arch splint (left) occlusal 
force applied to the upper buccal cusp incline produces a line of force perpendicular to that 
incline. The torque can be evaluated by distance (D). In a curved arch splint (right) the 
same occlusal force results in a line of force at a greater distance (D:) from the center of 
rotation (CR) of the restoration. More torque is produced in the curved arch splint. 


In a maxillary straight areh splint (Fig. 6, left) ‘‘vertical’’ occlusal force is 
applied to the buccal cusp; the resulting line of force is perpendicular to the 
ineline. The center of rotation (CR) is within the tooth in the apical third; 
therefore, torque is expressed by the foree multiplied by the distance (D). 

To simplify this, since the forces applied in this discussion are the same, 
torque ean be evaluated by merely comparing the distances of the lines of force 
from the center of rotation. The longer the distance, the greater the torque 
(lateral force). 

In the maxillary curved areh splint (Fig. 6, right) the center of rotation 
(CR,) is lingual to the tooth. The resultant line of force can be at a greater 
distance (D,) from the center of rotation than in the maxillary straight arch 
splint, creating more torque. One should compare this with the mandibular 
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curved arch splint where little or no torque is created because the line of force 
passes close to or through the center of rotation (Figs. 3 and 4). 

The maxillary curved arch splint tends to rotate about its center of rota- 
tion, which is located lingually. This distributes the forces to the periodontal 
support more apically (Fig. 7, right) than in the straight arch splint (Fig. 7, 
left). At first glance, there may seem to be a contradiction between Figs. 6 
and 7; Fig. 6 illustrates a slight increase in the quantitative force in a maxil- 
lary curved arch splint as compared to a straight arch splint. Fig. 7 illustrates 
that this increase in force is distributed in a more apical direction and there- 
fore is physiologically better tolerated. The reason for this change is the 
different location of the center of rotation. One should always consider the 
amount, as well as the direction, of force. 


LATERAL | 
DIRECTION DIRECTION, 


OF MOVEMENT OF 


OCCLUSAL FORCE OCCLUSAL FORCE 





Fig. 7.—Proximal views of only the premolar teeth from each type of maxillary 
splint in relation to the center of rotation (CR) are shown. The maxillary curved arch splint 
(right) tends to rotate about its center of rotation (CR) located lingually. This distributes 
the forces to the periodontal support more apically than in the straight arch splint. Com- 
paring Figs. 6 and 7, we see that in the curved arch splint (left) the torque produced may 
be greater but the direction of movement of the restoration is more apical and therefore less 
damaging than the straight arch splint. 


Tilted Teeth 

We should consider the effect of tilted teeth on occlusal forces. Occlusal 
foree (O) in the central fossa of a tilted molar falls mesially (D) to the center 
of rotation (Fig. 8). This creates mesial torque, driving the teeth still more 
mesially. By restoring the missing premolar and splinting the remaining molars, 
what changes in foree does the periodontal support receive? 

The center of rotation of the restoration may be somewhere within the 
root area of the first molar in the apical third. Occlusal pressure (O,) in the 
central fossa of that tooth may fall close to or through the center of rotation, 
creating little or no torque. Occlusal pressure (O,) in the fossa of the second 
molar creates torque about the center of rotation (CR). Due to the geometric 
‘location of the center of rotation this compressive force is more in line with the 
long axis of the second molar. Second, the premolar is pulled occlusally in 
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ine with its long axis. We see that splinting tilted teeth decreases the stresses 
and changes the direction of the forces to the teeth. These foree changes help 
inerease the physiologie resistance of the periodontal support. 


Fig. 8.—Occlusal force (QO) in the central fossa of a tilted molar falls mesially (D) to 
the center of rotation. This creates mesial torque driving the teeth more mesially. After 
splinting, the center of rotation of the restoration may be somewhere within the root area of 
the first molar in the apical third. Occlusal pressure (O:) in the central fossa of that tooth 
may fall close to or through the center of rotation (CR), creating little or no torque. Occlusal 
pressure (0O;) in the fossa of the second molar creates torque about the center of rotation. 
This results in a compressive force more in line with the long axis of that tooth and a tensile 
force in the long axis of the premolar. 


Occlusal Impact Area 


One of the most neglected topics in occlusal discussions is the occlusal im- 
pact area. The occlusal impact area is that part of the tooth that meets its 
opposite member during a particular closure. It could be in any occlusal rela- 
tionship. The vast majority of our patients show signs of bruxism.’ It is im- 
portant to evaluate the impact area in centrie as well as in eccentric positions. 
The location of the wear facet usually indicates in which eccentric movement 
the trauma is taking place.® 

The reason the impact area is so important is that in any particular jaw 
position occlusal pressure results in forees perpendicular to the incline of the 
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impact area. Centric eontact may seem like a purely vertical force, but it 
seldom results in vertical pressure to the periodontal support. For example, 
if the centric impact area were only on the upper buccal cusp incline (Fig. 5) 
the ‘‘vertieal’’ occlusal force would be distributed perpendicular to that incline. 
This results in a line of force usually at some distance from the center of 
rotation of the tooth or restoration if it is splinted. Torque or lateral force 
usually results from vertical occlusal pressure. 

One tooth can be favored over the other when the line of force falls closer 
to its center of rotation than its opposing tooth. A detailed explanation of this 
ean be found in a previous paper.* 


Summary 

A foree analysis of some of the factors involved in splinting periodontally 
involved posterior teeth has been presented. The root anatomy of the abut- 
ment teeth may require changes in the recommended splint. The differences 
in foree distribution between maxillary and mandibular straight and curved 
arch splints has been analyzed. A comparison has also been made between 
the maxillary and mandibular arches, showing marked differences in the re- 
sultant forces with the same type of restoration. This would indicate a dif- 
ferent evaluation and recommendation for the mandible than for the maxilla 
with relatively the same degree of periodontal involvement. 

The forces on tilted teeth were discussed. The occlusal impact area was 


defined in its relationship to changing the applied vertical force to a lateral 
resultant force. I should like to emphasize that the preceding force analysis 
is only the starting point in any diagnosis and that the many other factors 
should be evaluated in relationship to it. 


The author would like to express his sincere gratitude to Drs. J. L. Blass, S. C. 
Miller, and §S. Sorrin for their continuing help toward the establishment of a clear 
understanding of the concepts of occlusion. Without their help this paper would not 
be possible. 
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Oral Medicine 


STOMATITIS, WITH TAENIA SAGINATA 
STEPHEN P. Mauiert, D.M.D., Boston, Mass. 


19-YEAR-OLD girl, a college student by day who worked in a department 
A store at night, appeared with hyperplasia of the oral mucosa and a com- 
plaint of ‘‘sore and bleeding gums.’’ Four years previously her dentist had 
sealed and polished her teeth. The tissues of her mouth looked red and 
edematous, with small uleerations, and she had a fetid breath (Fig. 1). 

After an evening of dinner and dancing, the patient had chills and fever, 
with a headache. The next morning she had acute exacerbation of her symptoms, 
and seemed to be unable to swallow because of pain. 

A local physician was ealled and he prescribed mouthwashes and penicillin 
troches. Another physician was called two days later, and he prescribed sodium 
bicarbonate with water as a rinse. He also cauterized her entire mouth with 
silver nitrate which caused a burning feeling. Her gingivae showed no response 
after another silver nitrate treatment. Then the tissues were painted with 10 
per cent gentian violet, with little improvement. 

The patient was then referred to me by her private dentist, who had been 
treating her mouth with gentian violet after he sealed and polished her teeth 
(Figs. 2 and 3). 

Past History.—The patient had had no operations or severe illnesses, 
except for pericarditis at the age of 10 years. 

Physical Examination.—The tongue was found to be furry and heavily 
coated. There was a moderate malocclusion. The submaxillary glands were 
moderately enlarged, but not tender. There were no palpable nodes in the neck. 
The tonsils were moderately inflamed, without evidence of infection. The ears, 
hair, sealp, eyes, breasts, lungs, chest, heart, and abdomen were normal. Reflexes 
were normal. No vaginal or rectal examination was done because of the patient’s 
resistance. Blood pressure was 110/70. Temperature was 99.6° F. on admission 
to the hospital. 

Laboratory Examination.—Blood studies revealed hemoglobin, 82 per 
cent; red blood cells, 4.1; and white blood cells, 15,000. The Hinton test was 
negative. 
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Urine: Color—yellow; reaction—alkaline; albumin—0; bile—0; specific 
gravity—within normal limits; sediment—negative. 

The medical resident’s preliminary diagnosis was Vincent’s infection and 
ulcerative stomatitis, or possible infectious mononucleosis. After consultation 
the patient was transferred to the dental service. 


Fig. 1.—The oral mucosa showed a red, edematous, and very sore-appearing chronic condition. 


Fig. 2.—Oral tissues tending toward ulceration after about ten days of topical medication. 


Treatment.—The patient was started on a treatment of rinses with hydro- 
gen peroxide and oral applications of salvarsan and glycerine every hour. 
Intramuscular penicillin, 50,000 units every three hours, was given for two days. 
Cultures of her mouth showed no unusual organisms and no predominating 
anaerobes. Infectious mononucleosis was ruled out by repeated laboratory 
tests. As this case was not responding to the usual methods of treatment, I 
took a very thorough history, in which many questions pertaining to the patient’s 
life, diet, allergic possibilities, and personal habits were discussed, and she was 
requested to provide any unusual information in her past or present life not 
already given. She stated that she could add nothing. Previous to this time, a 
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vaginal and rectal examination had been deferred, as is often the custom with 
hospital admissions unless the chief complaint or history reveals the necessity 


for such examination. 

When the patient was then informed of our intention to make a rectal 
examination, she stated that she had difficulty in defecation, and that something 
seemed to protrude from her anus which soon disappeared. A rectal examination 
was then made and a diagnosis of Taenia saginata was recorded. 

Anthelminties were administered on the twelfth hospital day. A second 
dose of an anthelmintie was given on the thirteenth hospital day, and subsequent 


stool examinations were negative. 


Fig. 3.—Palatal view which, in black and white, does not show the many applications of 
aniline dye (violet). 


The acute oral symptoms gradually subsided, although the mandibular 
mucosa about the anterior teeth showed only slow recovery. The tongue and 
tissues appeared normal in three weeks. The patient was instructed in mouth 
hygiene, was given a vitamin prescription, and told to get plenty of rest. 

Five and one-half years after this episode the patient stated that she had 


no return of stomatitis or worms. 


Discussion 
Careful prophylaxis by the patient’s dentist, as well as a periodontologist, 
with the usual medicaments and treatment for stomatitis slightly reduced the in- 
flammation and she became a little more comfortable. This patient presented 
an unusual stomatitis as far as the etiological treatment was concerned. This was 
a stomatitis associated with a gastrointestinal disturbance, which also may be 
seen in some eases of herpes simplex, glossitis, and canker sores of the mouth. 





MALLETT O. S., O. M., & O. P. 
December, 1957 


Summary 


An unusual and interesting case of chronie stomatitis which physicians 
and dentists had difficulty in diagnosing and treating is presented. The neces- 
sity of a complete history, physical, and laboratory examination is demonstrated. 
The stomatitis disappeared with proper treatment. 
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Pharmacology and Therapeutics 


CLINICAL OBSERVATIONS ON THE USE OF MEPROBAMATE 
IN DENTAL PROCEDURES 


Leo Lunp, D.M.D., anp J. M. ANHoLM, D.D.S., Corvauis, ORE. 


ERVOUSNESS and acute apprehension are probably the most common 
N emotional problems encountered in dental patients. Although especially 
troublesome among children, such disturbances occur in all age groups. They 
often prevent a satisfactory doctor-patient relationship, hindering skillful per- 
formance of oral operations, and retard normal adjustment in the postsurgical 
period, especially in prosthetic cases. The patient who is accustoming himself 
to dentures must expect a certain amount of temporary sensitiveness of the 
oral tissues; however, additional difficulties often complicate the situation. For 
example, although the actual soreness may be moderate, the mechanical irrita- 
tion eaused during the first few days by every movement of the jaw and the 
keen embarrassment experienced by patients with more than usually acute 
emotional sensibilities may build up an unbearable state of tension, leading to 
irritability and impaired efficiency in daily work. The highly nervous patient 
with low tolerance for discomfort is therefore often impelled to make un- 
necessarily frequent office calls for adjustments, and in some cases there may 
ultimately be unwarranted dissatisfaction with the services provided by the 
dentist. 

Until recently the barbiturates, with all the attendant risks of respiratory, 
circulatory, and central nervous system depression, toxicity, and habituation, 
were the only recourse, in dentistry as well as in medicine, for control of 
apprehension and noneooperation. On introduction of the so-called tran- 
quilizers, the interest of the dental profession was directed to the possibility 
that such compounds might be used to aid management of refractory patients. 

Meprobamate* (2-methyl-2-n-propyl-1, 3-propanediol dicarbamate), a non- 
barbiturate interneuronal blocking agent described’ as ‘‘entirely unrelated to 
anything heretofore used,’’ has been demonstrated? as the most satisfactory of 
a series of 2, 2-disubstituted-1, 3-propanediol compounds. In studies* carried 
out in monkeys, the substance produced dramatic changes in behavior, causing 
the animals to lose their natural fear and hostility and to become tame and 
friendly. Competent investigators’ *° have shown that the compound pos- 
sesses definite relaxant properties which relieve both psychic stress and 


*Meprobamate is available as Equanil from Wyeth Laboratories. 
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muscular spasm without significant effect on the circulatory, respiratory, or 
other autonomic functions. Berger* has reported that the compound almost 
immediately controls the ‘‘irrational fears and vague sense of dread’’ typical 
of the anxiety state; he found meprobamate more effective than the barbiturates 
for alleviation of emotional tension. 

Selling® reported that twenty-seven of twenty-nine patients suffering from 
anxiety and fear showed definite improvement as a result of medication with 
meprobamate, and a series of electromyographie studies by Dickel and asso- 
ciates’ demonstrated an increase in neuromuscular relaxation after treatment 
with the compound without hindrance to the daily activities of the patient. In 
clinical studies of both musculoskeletal’ and central nervous system dis- 
abilities,® ° Gillette found that meprobamate exerts a direct physical relaxant 
action as well as tranquilization of the emotions. 

The only side effect that occurs with any degree of frequency is drowsi- 
ness,* * which is most likely to appear in children and in patients on high 
dosage and which usually subsides on continuance of medication for about one 
week. A small percentage of allergic manifestations have been reported by 
some investigators,* * § ranging from mild skin rash to syneope, but, as pointed 
out by Pelner,’® there is hardly a potent drug on the market that does not in- 
duce side reactions in a few patients. Subacute and chronic toxicologie 
studies* * ™ of meprobamate have indicated a very low toxicity (the compound 


is approximately one-fifth as toxic as the barbiturates). Selling® has reported 
two cases of deliberate overdosage in which one patient, a 107-pound female, 
ingested fifty tablets and the other, a male, swallowed 100 tablets in a twenty- 
four-hour period. Both recovered with no adverse effects. 


The findings in these and other studies* * ® '! suggested that meprobamate 
would be a safe and helpful adjunct to specific treatment in dental as well as 
medical practice. An investigation was planned, therefore, to determine the 
ralue of the compound in two phases of dentistry: (1) premedication for 
general dental procedures and (2) for relief of nervous tension and consequent 
reduction of discomfort during the difficult period of adjustment to the wear- 
ing of dental prostheses. The total series, representing as nearly as possible 
a true cross section of average dental practice, included fifty-three private 
patients subjected to 174 surgical treatments upon the mouth. 


Premedication for General Dental Procedures 
Thirty-nine patients (twenty-four females and fifteen males) received 
meprobamate prior to the performance of extractions, restorations, or both 
(Table I). All were selected for pretreatment medication on the basis of their 
apprehension and intractability. Most had previously been under treatment 
by us at regular intervals, and their histories of resistance and noneooperation 
were a matter of record; difficulties in management were therefore expected in 


all cases. 








Volume 10 
Number 12 


heart murr 


TABLE 


Premedicati 
gery 

Premedicatic 
with imn 
dentures 


Elever 


children: 


psychiatric treatment to reduce his fear of noise, the third was a neurotic, and 


the fourth 
refused to 


Nine were adolescents, of whom one was so apprehensive that it was im- 


possible to 


There 


nervous and one was mentally deficient. 
Dose.—The dosage varied according to the intensity of the emotional dis- 
tress of the patient. Seventeen received 400 mg. the night before and 400 mg. 


one to tw 
scheduled 


the next morning on arising, and again one hour before the procedure. 


314-year-ol 
schedule. 

one patien 
uled surgic 


For small children the tablets were crushed and administered in jam, jelly, 


orange juice, or honey. 


Seven 


received two to six treatments, and seven received eight to fifteen treatments. 
For patients on whom a series of procedures were to be performed, we usually 


preseribed 
anticipates 
The d 


cooperativ 


objectively as possible. If he had been a patient in the past, his response after 
medication was compared to previous records of his behavior without such 


treatment. 
as “excelle 


Thirteen were children 2 to 4 years old. 
manageable; one was extremely allergic, and had a dietary deficiency and a 











USE OF MEPROBAMATE IN DENTAL PROCEDURES 1283 










All were frightened and un- 









nur. 








>I. DENTAL SURGERY PERFORMED ON Forty-Two PATIENTS WHO RECEIVED 
MEPROBAMATE IN PREMEDICATION 











EXTRACTIONS 
AND 





EXTRACTIONS RESTORATIONS 






















GROUP ONLY ONLY | RESTORATIONS TOTAL 
on for dental sur- 
8 20 11 39 
m for extraction, 
1ediate fitting of 
: 3 






42 















1 were of grade school age. Four of these were known problem 


one was hysterical and of subnormal mentality, one had been under 





had so severe a behavior problem that several other dentists had 





treat him. 





perform the required surgery without premedication. 
were six adults, 20 to 40 years old, of whom all were extremely 







o hours before operation the following morning. Four patients, 
for operation in the afternoon, received 400 mg. the night before, 
One 
d child received doses of 200 mg. (one-half tablet) on the same 
For sixteen patients 400 mg. one hour before operation sufficed, and 
t received a second dose of 400 mg. one-half hour before the sched-— 








-al treatment. 







patients were subjected to one surgical treatment only, twenty-five 






twelve tablets, which was enough in most eases to supply the 
1 maximum needs of the patient for premedication. 
egree of relaxation apparent in the behavior of the patient and the 
eness which he showed in his approach to surgery were evaluated as 








Our clinical impressions of the results of medication were tabulated 
nt,” “good,” “fair,” and “none.” 








1284 LUND AND ANHOLM O. S., O. M., & O. P. 
“a December, 1957 


Response was considered “excellent” when the patient showed a complete 
change in attitude. His fear, pallor, rapid pulse, and uncooperative attitude 
gave way to a state of relaxed friendliness, enabling rapid, efficient completion 
of all necessary phases of dental service. 

The result was considered “good” if there was a marked improvement in 
patient cooperation, so that he permitted all necessary services, but not all 
apprehension was eliminated. 

‘‘Fair’’ indicated a change for the better but left much to be desired. 
These cases were few. In no instance was there any physical resistance to 
treatment. Some adults in this group showed retention of anxiety, as indi- 
eated by surliness. It was impossible to ascertain whether these patients were 
taking the suggested dosage of meprobamate. 


Adjunctive Therapy in Dental Prosthesis 


At the beginning of the study, meprobamate was administered to patients 
fitted with prostheses only when they began to exhibit signs of nervous tension. 
Later the medication became a routine part of the management of each ease. 

A total of fourteen patients (nine females and five males) were fitted with 
dental prostheses. Nine were adults 23 to 65 years of age. Five were 
adolescents, aged 14 to 19 years. 

Nine of the series were fitted with dentures immediately after extraction. 
Three of these, all adults, were exceedingly tense, one being a known neurotic. 
One of the three had required two extractions; one, six extractions with three 
sutures; and the third, twelve extractions. In preparation for extraction these 
three patients also received three 400 mg. doses of meprobamate in premedica- 
tion on the schedule previously described (Table I). 

We made it a practice, on fitting the prostheses, to prescribe fifty tablets 
of 400 mg. meprobamate, since we found that this was the average total dose 
required to ease the patient through the adjustment period. The usual daily 
dosage schedule consisted of 400 mg. three times daily, and 400 mg. at bedtime, 
if needed, throughout the first week. In the second week the dose was reduced 
to 400 mg. twice daily, and thereafter 400 mg. was to be taken as needed. In 
most cases medication was continued for about three weeks, for a total of forty- 
eight to fifty tablets. 

The response was judged according to the subjective observations re- 
ported by the patient and our own clinical impressions of his emotional status 
during office calls. 


Results 


Premedication in Dental Procedures.—Results appeared most satisfactory 
on the three-tablet schedule (400 mg. the night before, on arising, and one 
hour before operation). 

Of the thirty-nine patients treated, thirty-two (82 per cent), including the 
boy who was refused treatment elsewhere because of his unmanageability 
and several other problem children, submitted to treatment in a manner that 
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could be considered good to excellent. In several of this group, who had been 
extremely uncooperative and difficult to handle during previous procedures, 
the improvement in behavior was actually dramatic. 

The response in the remainder was rated as fair, with the exception of one 
patient, the mentally deficient adult, who showed no benefit. It is doubtful 
that she took the medication at all. 

Only one patient, a small child, offered any resistance to swallowing the 
dose. 

Adjunctive Therapy in Dental Prosthesis.—Control of nervous tension and 
irritability was impressive. The relief obtained was rated as good to excellent 
in 93 per cent (all but one). No patient complained of embarrassment, which 
so often is a source of unhappiness to the sensitive person newly fitted with 
dentures. 

The one patient, a 17-year-old girl, in whom the result was unsatisfactory 
was fitted with immediate upper and partial lower dentures and is currently 
under treatment. She remains uncooperative, however, and is suspected of 
omitting the medication. 

The three who had received meprobamate preliminary to extraction and 
immediate fitting of dentures approached surgery in an adequately relaxed 
state and had an excellent result throughout the adjustment period. One 
patient, who worked in a candy store and was trying to adhere to an obesity diet, 
had less difficulty in controlling her food intake during meprobamate medication. 

Used in premedication, the compound did not interfere with the efficiency of 
the anesthesties or with other medications required. There was no evidence of 
potentiation of the anesthesia or of additive effects. Drowsiness occurred in a 
few of the smaller children (2 to 6 years old), which was an advantage, and 
was present to a slight degree in an adolescent and one adult, but caused no 
inconvenience. 

Summary and Conclusions 

A total of fifty-three private patients subjected to 174 dental procedures 
received meprobamate (1) as premedication (thirty-nine patients) and (2) for 
relief of nervous tension during adjustment to the wearing of dental prostheses 
(fourteen patients). Three of the latter group also received premedication be- 
fore extraction, with immediate fitting of dentures. Thirty-three of the total 
series were children or adolescents. All were apprehensive and uncooperative, 
and most had a history of intractability under treatment. 

Dosage for premedication varied with the intensity of the emotional stress 
of the individual patient. Best results in premedication were obtained with 
the three-dose schedule—400 mg. the night before, the next morning on arising, 
and again one hour before operation. The improvement in behavior and in 
submission to treatment after medication was good to excellent in 82 per cent. 

Used as an adjunct to dental prosthesis, meprobamate was administered 
usually in doses of 400 mg. three or four times daily in the first week after 
fitting of the dentures, twice daily in the second week, and thereafter as 
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needed, for a total dose of forty-eight to fifty tablets throughout the adjust- 
ment period. Control of nervous tension and irritability was good to excellent 


in all but one case (93 per cent). 
Drowsiness occurred in a few of the smaller children, one adolescent, and 
one adult, but caused no inconvenience. No other side effect was observed. 


Meprobamate is a valuable adjunct to dental practice. 
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Anesthesiology 


THE ACCIDENTAL INJECTION OF TOXIC FLUIDS 


Report of Two Cases 


P. J. Stoy, F.D.S.(Ene.), BeLFast, NoRTHERN IRELAND 


Mo? reported cases of the injection of toxie fluids into the oral or facial 
tissues have involved normal local anesthetic solution contaminated with 
varying percentages of aleohol, the hypodermic syringe having been sterilized 
in solutions containing this and not properly cleaned before use. The following 
cases differ in that the toxie material was completely unrelated to normal pro- 
cedures and was introduced by an unexplained accident. 

Both patients were injected the same day. One, a 28-year-old man, was 
seen soon after a left superior dental injection had been given by his private 
dentist for the extraction of the left upper molar teeth. These teeth, in fact, 
had been extracted without complaint and the patient had been discharged. 
The second patient, a man aged 21 years, was seen shortly afterward by the 
same dentist and a mandibular block injection had been given before the filling 
of several lower teeth. The patient immediately complained of severe pain on 
that side of the face, spreading around to the jaw, and it was this that aroused 
the suspicion of the dentist who then noticed an unusual petrol-like smell to the 
injection fluid. Realizing the nature of the accident, he immediately referred 
the patient to the hospital; the earlier patient was also contacted and directed 
to the hospital. Both patients were seen within a few hours of the accident. 
Their ease histories follow. 

Case 1.—The patient was a well-built man, aged 28 years. He was apprehensive 
and complained of feeling very sick and dizzy. He had a temperature of 99.6° F. and a 
pulse rate of 79. There was some swelling of the left side of the face, which the patient 
stated had started one hour after his leaving the dentist’s office. Intraorally, recent sockets 
could be seen but there was no undue hemorrhage; the sites of the injection were painful, 


particularly in the buccal suleus where the posterior superior dental injection had been given. 
In addition, the site of the palatal injection was slightly blanched. There was some numb- 
ness buccally but none in the palate. 

Treatment: The patient was admitted and immediately given systemic penicillin, 2 
megaunits. On the following day the left side of the face was grossly swollen and tense, 
the swelling extending from just below the lobe of the ear to the submandibular region; 
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the left eye was closed and both lids were swollen (Fig. 1). The mouth could be opened 
only slightly and the patient had difficulty in protruding the tongue; there was moderate 
difficulty in swallowing but, in spite of the trachea’s being displaced to the right side, there 
was no difficulty in breathing. 

Although the nature of the material injected was not known, it was assumed to be an 
irritant inorganic fluid, probably petrol, and the treatment decided upon was primarily to 
prevent the danger of widespread secondary infection by the administration of systemic 
antibiotics and secondarily to reduce tissue reactions to the foreign body. The patient was 
therefore given systemic penicillin, 2 megaunits daily, streptomycin, 0.5 Gm. twice daily, 


and Benadryl, two capsules four times daily. 


Fig. 
_ Fig. 1.—Case 1. Condition twenty-four hours after injection of toxic fluid into maxillary 
region, 
Fig. 2.—Case 1. Patient some weeks later at time of discharge. 


For two days there seemed to be little change in the patient’s condition, but on the 
third day a slight improvement was noticeable. This improvement was maintained and by 
the seventh day the left eyelid was almost normal. The swelling, however, moved downward 
toward the submandibular region (that is, the area of drainage), and on the following day 
it was decided to aspirate for pus. Before this was done, however, the swelling, which had 
slowly localized in the area of the posterior superior dental injection, started to discharge 
intraorally opposite the second upper molar. The only operative procedure found necessary 
was the expression of some pus and the removal of a small slough. After this the swelling 
slowly subsided, although there was considerable pain. The discharge of pus ceased in five 
days and the patient was discharged from the hospital on the seventeenth day, at which 
time, apart from a firm residual swelling in the cheek, the patient’s condition was satis- 
factory. He was seen after an interval of two weeks, when there was no disability or 
limitation of opening, and was finally discharged after an additional six weeks (Fig. 2). 
Radiographs taken at the last visit showed no bony abnormality of either the maxilla or 
the mandible. 
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Case 2.—The patient was a 21-year-old man who had been given a mandibular block 
njection a few hours previously for the filling of lower teeth. Immediately afterward the 
patient had felt sick and dizzy but, although severe pain had been experienced, this had 
lecreased and no obvious abnormality existed at the time of the initial examination. 
lemperature and pulse were both normal. Pain, however, persisted throughout the night 
ind on the following day the face felt stiff and began to swell. Penicillin, 2 megaunits, 
streptomycin, 1 Gm., and Benadryl, two capsules four times daily, were prescribed as for 
the first patient but, in spite of this, swelling increased steadily until after forty-eight hours 
t stretched from below the eye down into the neck and backward behind the ear. There was 
also a small swelling below the left temple (Fig. 3). Lymph glands were not palpable. 


Condition twenty-four hours after injection of toxic fluid into mandibular 
region. Note swelling below left temple. 


Swallowing was difficult and the mouth could hardly be opened, but it was opened enough 
to reveal a small area of bluish white swelling in the mucosa. By the third day the patient 
felt extremely miserable and could not even swallow fluids; a feeding tube was therefore 
passed and some fluid was introduced. The patient’s condition then gradually became easier 
and the swelling more localized. By the tenth day localization was sufficient to indicate 
drainage and this was done, under a general anesthetic, through an incision along the lower 
border of the mandible. Some pus was obtained which, on culture, showed no growth and was 
presumably sterile because of the antibiotic cover. A drain was left in for two days. By the 
fifteenth day the patient’s general condition had improved sufficiently for him to be dis- 
charged; he was feeling well and eating solids. When he was seen six weeks after the 
accident, the only abnormality was a slight swelling in the submandibular region and a 
slight deviation to the left side on opening; there was no anesthesia, and radiographs showed 
no bone involvement. He was finally discharged three months after the accident, when his 


clinical condition was as shown in Fig. 4. 
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Identification of the Liquid Used for Injection—Some of the material 
which had been injected by mistake was still available and a sample of this, 
together with a sample of Xylocaine hydrochloride, was submitted for analysis. 
It was found that the liquid was distinetly different from the control sample of 
Xyloecaine hydrochloride; it was a colorless inflammable liquid having many 
characteristies identical with a well-known brand of lighter fuel. 


Fig. 4.—Case 2. Patient at time of discharge several weeks later. 


Comment 


The treatment in each case was to prevent secondary infection and to 
Had any localization of the injee- 


tion fluid been discernible at the initial examination, evacuation might have 


reduce the tissue reaction to the toxie fluids. 


been attempted. 





Oral Roentgenology 


INFECTIONS AND TUMORS ARISING IN AND FROM THE PERIAPICAL 
. TISSUES 


Irvine 8S. Leutn, B.S., D.D.S., Jounstown, Pa. 


IFFERENTIAL diagnosis of periapical lesions is perhaps the most common 

problem confronting the dentist in general practice as well as the specialist 
in exodontia and endodontia. In oral pathology there is seldom a sharp line 
of demarcation between disease processes. A general overlapping is found, 
both radiographically and histopathologically. A tentative diagnosis may be 
made by the use of radiographs; however, in most eases no conclusive diagnosis 
can be made without first removing the lesion and examining sections micro- 
scopically. Vitality tests and an adequate history are extremely valuable in 
arriving at the correct differential diagnosis. 

This article is devoted to the presentation of data from the surgical re- 
moval of 505 periapical lesions obtained from 2,735 consecutive surgical cases. 
The radiographie appearance and histopathology of the various infectious lesions 
and tumors are considered under the following classification : 


A. Infections 


1. Acute 
(a) Acute apical periodontitis 
(b) Acute dentoalveolar abscess 
(ec) Suppurative osteitis 
2. Chronie 
(a) Chronie apical periodontitis 
(b) Chronie dentoalveolar abscess 
(ec) Dental granuloma 
(1) Fibrous type 
(2) Epitheliated type 
Diffuse rarefying osteitis 
Condensing osteitis 
Cystie periapical involvement 
(1) Radiecular eyst 


B. Tumors 
Cementoma (cementoblastoma ) 
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Acute Periapical Involvement 

The three periapical stages of acute infection are, by degree of involvement: 
(1) apical periodontitis, (2) acute dentoalveolar abscess, and (3) suppurative 
osteitis. As the acute infection extends it ceases to be a periapical or sub- 
apieal lesion and as such will not be considered here. 

Etiology.—Pyogenic microorganisms from the pulp spread through the 
apical or lateral foramina into the periodontal membrane, thus giving rise to 
the acute infection. Most frequently the symptoms arise from an acute exacer- 
bation of a chronic abscess or a secondary infection of an existing granuloma 
due to decreased general resistance of the patient. Entry to the pulp is usually 
provided by root canal therapy or extensive dental caries. 

In acute apical periodontitis local edema and leukocytic infiltration of the 
periodontal membrane cause an actual extrusion of the tooth from the socket. 
Premature contact between the involved tooth and its opposing member in- 
ereases the sensitivity of the apical region. 

As the disease progresses, an acute dentoalveolar abscess is formed. The 
periapical and subapical tissue break down in the presence of rapid pus forma- 
tion. Membrane formation begins within a few days to wall off the accumu- 
lated pus. Pain is constant and of the pulsating type. If the tooth is extracted 
at this time, a reddish mass is usually found adherent to the apex; however, 
the sac may be attached to the interradicular area or the lateral portion of the 
tooth, depending upon whether the infection passed through the main canal, 
an accessory canal, or a mechanical perforation in the pulp chamber. 

Histopathologic examination of the tissue obtained shows evidence of in- 
creased vascularity and inflammatory elements. The periphery of the lesion 
shows early proliferative fibrosis. 

Treatment involves removal of the sae at the time of extraction and anti- 
biotic therapy preoperatively and postoperatively. 

As the acute dentoalveolar abscess extends it involves the adjoining marrow 
spaces and bony trabeculae, forming a large subapical abscess. As such, it is 
then termed suppurative osteitis (Fig. 1). The acute periapical infections vary 
only in degree of involvement. Removal of the offending tooth or teeth will 
produce a rapid dissolution of the infection. 


Chronic Periapical Involvement 


The type and degree of reaction of the periapical tissue give rise to varied 
pathologie states, all having similar etiology. The earliest stage of chronicity 
is chronic apical periodontitis. The periodontal membrane is infiltrated with 
round cells and becomes edematous. Pus, which is formed more slowly than in 
the acute phase, produces a cavity in the bone, thus giving rise to the chronic 
dentoalveolar abscess. When the irritating agent is of extremely low virulence, 
it is possible that the cavity may fistulate and remain filled with pus without 
going on to granulomatous proliferation. This lack of a fibrous tissue capsule 
is the histopathologic factor in differential diagnosis (Fig. 2). 
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Fig. 1.—Suppurative osteitis. 


Fig. 2.—Chronic dentoalveolar abscess. Note root resorption. 
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The presence of frank pus produces a diffuse radiolucency on radiographic 
examination. The involved root is usually resorbed and the area surrounding 
the radiolucency shows bony condensation. Continued inflammation will cause 
a productive fibrosis which subsequently leads to the formation of a dental 
granuloma. 


Fig. 3.—Fibrous granuloma. 


Fig. 4.—Epitheliated granuloma. Note radiopaque outline. 


The dental granuloma consists of a mass of fibrous tissue attached to the 
periodontal membrane. It may be of two types—fibrous or epitheliated. In 
the fibrous type, all elements are of a fibrous nature. Radiographiecally, this 
lesion is characterized by a definite radiolucent outline without the presence of 
a radiopaque border (Fig. 3). In the epitheliated type, the cell rests are stim- 
ulated to proliferate. The presence of epithelium in a granuloma will produce 
a sharply outlined radioluceney surrounded by a white line suggestive of true 
eyst formation (Fig. 4). 


Histopathology.—Initial round-cell infiltration of the periapical spongiosa 
is-followed by a fibrosis of the periphery of the involved area, which acts as 
a protective mechanism to separate the pyogenic infection from intact bone. 
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This fibrosis may be seen to join the periodontal membrane at the point of 
contact with the root. Actual production of a fibrous membrane around the 
eranulation tissue occurs at a much later stage and is again an attempt to 
delineate the area of infection from healthy bone. Numerous plasma cells, 
histiocytes, and leukocytes infiltrate the fibrous wall and settle in the central 
area of the granulomatous mass. Frequently this area becomes necrotic and 
infection may be earried into the circulation through the capillaries, which are 
numerous and lead toward the periphery. 

It is generally agreed that remnants of epithelium known as ‘‘debris of 
Malassez,’’ commonly found in the periodontal membrane, are frequently found 
in the granuloma.’ It is also agreed that epithelium will proliferate in the 
presence of infection; thus, the granuloma with the necrotic center is frequently 
a stage set for the development of a radicular eyst. Epithelium proliferating in 
chains around the abscess cavity eventually may completely enclose the area. 
Histologically, this periapical mass with an epithelial-lined lumen is a radicular 
cyst. This series of occurrences has given rise to the belief that the periapical 
eranuloma may be the earliest stage in radicular cyst formation. 


Bai 


Fig. 5.—Diffuse rarefying osteitis. 


Treatment always involves surgical excision at the time of extraction. 


Diffuse rarefying osteitis is a radiographic term used to designate a radio- 
lucency of indefinite outline which blends with the surrounding bone (Fig. 5). 
It is caused by a breakdown of the bony trabeculae adjacent to an area of 
low-grade infection and the eseape of pus into the spongiosa of an extended area. 


The tissue response to chronic inflammation is not limited to osteolytic 
changes. Condensing osteitis is another reaction to low-grade infection. The 
osteoblasts are stimulated to increased production again in an effort to limit 
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the spread of infection. The radiographic appearance is that of a sharply 
demarcated, irregular area of apparently compact bone. It has been suggested 
by Thoma? that condensing osteitis may either be due to repair after active 
suppuration or the result of occlusal stress. 


A. 


Fig. 6.—A, Radicular cyst. B, Cyst involving antrum. C, Radicular cyst obliterating antrum. 


Continued stimulation of an epitheliated granuloma gives rise to cystic 
periapical involvement known as a radicular cyst. This is the only cyst arising 
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from the periapical tissue. Differential diagnosis is difficult without microscopic 


examination. 

Radiographieally, a distinct radiolueceney with a definite white boundary 
is seen. The white line represents the cortical layer of bone surrounding the 
cyst membrane. There are, however, numerous factors which will influence the 


A, 


B. 


Fig. 7A, Early fibrous cementoma which was treated as an abscess. B, Latent ossified stage 
of cementoma. 


distinctness of this cortical layer. The superimposition of the maxillary sinus 
or of adjacent teeth may effectively disguise the lesion. In early stages of 
eyst formation the cortical layer may be entirely lacking, since the tissue in- 
volved is fibrous in nature with an epithelial lumen. Diagnosis in such eases 
must be delayed until confirmation can be made histopathologically. 
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This type of cyst is found throughout the entire area of dentition. Severe 
deformity of the mandible and face may result as the cyst expands the over- 
lying bone (Fig. 6). In two of the eases found in this survey the entire an- 
trum was obliterated. 

Pathologically, acute or chronic inflammatory elements are always found 
associated with the epithelium as well as the underlying connective tissue. The 
degree of inflammatory reaction will influence the amount of hyperplasia and 
the downgrowth of rete pegs. 

Frank malignant change is possible, and several cases of radicular cyst 
changes have been reported.* * 

Tumors 

The only tumor actually arising directly from the periapical tissue is the 
cementoma or cementoblastoma. Two cases of cementoma are reported—the 
first in its early stage involving the four mandibular incisors and the second 
in a more ossified stage involving the molar area. 


A. 
Fig. 8.—A, Central giant-cell reparative granuloma. 8B, radicular cyst. Note similarity of 
radiographic appearance. 

An intimate relationship exists between the odontogenic fibroma and the 
cementoma. In the rarified area seen in Fig. 7, 4 the tissue is seen to develop 
from the apices of the anterior teeth. It has been suggested that the productive 
fibrosis develops from the periodontal membrane.’ The development of cemento- 
blasts with the production of cementum will eventually produce a cementoma. 
The histopathology of this case was such that the presence of sufficient cemen- 
ticles warranted classification as an early cementoma. 

The second cementoma may be classified as being in a mature, inactive stage 
in which the calcified cementum is seen to be surrounded by a thin radiolucent 
area representing the connective tissue capsule (Fig. 7, B). The diagnosis in 
this case was complicated by the presence of granulomatous tissue. 
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Research Procedure 
The data reported in this study were obtained from the routine exam- 
ination of 11,715 patients, of whom 2,375 underwent oral surgical procedures 


f varying extent. From this group, 505 specimens were obtained for section- 


Any lesion with radiographic similarity to an infectious lesion 


ing and study. 
or tumor was removed and sectioned. For the sake of clarity, it has been 
necessary to divide the specimens obtained according to the degree of epitheliza- 
tion as well as to separate the lesions according to specific pathology. The fol- 
lowing elassifieation is based on the histopathology of the specimens: 


Fibrous tissue obtained from rarified area. No evidence of 
epithelization or epithelial elements. Acute or chronie in- 


Class I. 
flammatory reaction. 
Fibrous connective tissue stroma with evidence of cell rests 
Little or no proliferation evident. 


Class 
or epithelial debris. 
Evidence of a lumen partially surrounded by an epithelial 
Distinet evidence of proliferating epithelium. Ear- 


Class 
lining. 
liest true cystie form. 

Completely epitheliated lumen in a dense connective tissue 
stroma usually evidencing chronie inflammatory changes. 
True cyst. 

The last two classifications fulfill the microscopic requirements for the 

diagnosis of radicular eyst. The remaining ijesions are listed according to their 


histopathologie diagnosis. 


TABLE I. HISTOLOGIC CLASSIFICATION* OF LESIONS 





CLASS. 








l "NUMBER 


_ PER CENT 





I 

I] 

IT] 

IV 
Other 


47.1 
14.5 
13.9 
22.6 


1.9 


238 
73 
70 

114 
10 








100.0 


~~ Total ~ 505 


*This classification is based on the degree of epithelization of the tissue sections. 








Table I shows the results of the complete survey based on the above classi- 
fication. It will be readily noted that the dental granuloma predominated in 
its occurrence, comprising 47.1 per cent of the lesions studied. Radicular cysts 
comprised 36.5 per cent of the lesions. Two cementomas, six simple bone eysts, 
one central giant-cell reparative granuloma, and one case of osteomyelitis made 
up the 1.9 per cent listed under ‘‘other lesions.’’ 

Data have been compiled in Table II to compare radicular cysts and dental 
granulomas according to size. Size has been used in the past as one of the 
primary criteria for diagnosis. It has been stated that the majority of cystic 
lesions measure between 1 and 3 em., and that those lesions under 1 em. are 
usually granulomatous in nature. As may be seen in Table II, this is only par- 
tially true. Of the radicular cysts examined, 48 per cent were less than 1 em. 
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in diameter. The lesions measuring 1 to 1.5 em. are almost equally divided 
between granulomas and radicular cysts. In many of these cases the radio- 
graphie evidence was inconclusive for differential diagnosis, and histopathologic 
study was imperative. 


TABLE II. COMPARISON OF RADICULAR CYSTS AND GRANULOMAS AS TO SIZE 








| RADICULAR CYSTS | GRANULOMAS 
SIZE (CM.) NUMBER | PER CENT NUMBER | PER CENT 

.0-0. 82 48.8 146 
64 38.1 67 

12 7.1 2 

4 2.4 1 

6 3.6 0 

168 100.0 216 














In a study conducted by Priebe, Lazansky, and Wuehrmann® in conjune- 
tion with the Armed Forces Institute of Pathology, the lack of reliable radio- 
graphie criteria for diagnosis of radicular cysts as opposed to granulomas was 
definitely proved. As was discussed previously, there are numerous areas of 
overlapping in radiographic diagnosis. 

The total lesions with data were almost equally divided between the maxilla 
and the mandible. It will be seen in Table III that posterior lesions predom- 
inated. 


TABLE III. LOocaATION oF LESIONS 








LOCATION NUMBER | PER CENT 
Mazillary 231 

Anterior 40 1 

Posterior 191 8 


Mandibular 218 
Anterior 4 
Posterior 214 








The majority of the lesions sectioned and studied ranged in size from 
0.5 to 1.5 em. in diameter as measured either from the radiograph or from the 
gross specimen. 

The majority of the infectious lesions were found to be of the chronic 
type with evidence of acute inflammatory elements present. All lesions which 
were questionable radiographically were sectioned and studied. Of the ten 
lesions studied in addition to those which were infectious in nature, only two 
eementomas were found to arise from the periapical tissue. The remaining 
lesions were significant pathologically; however, they were omitted from the 
discussion, as they did not arise directly in or from the periapical tissue. 


TABLE IV. S1zeE or LESIONS 








SIZE (CM.) | NUMBER 
0. 271 
1. 152 
a, 16 
2. 5 
u 6 


Totals 450 





0 
0 
5 
0 
0 
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Conclusior 


The objective of this article is threefold in nature: (1) to re-emphasize 
the importance of a complete radiographic survey of each case before surgery 
is performed; (2) to show that radiographs, in themselves, are not conclusive 
for differential diagnosis; and (3) to impress upon the clinician the importance 
of removing all questionable lesions and subjecting them to microscopic examina- 
tion. 

It has already been stated that 2,735 patients underwent oral surgical pro- 
cedures which produced 505 microscopic specimens. It is conceivable that the 
majority of these lesions would have remained undiscovered had not a radio- 
graphie study been done prior to surgery. Recent trends in dental education 
have been toward more emphasis on roentgenograms; however, there are many 
practitioners who feel that radiographs are superfluous and that surgical tech- 
nique is of much greater importance. The intelligent combination of all diag- 
nostie aids leads to a more efficient surgical procedure. 

All lesions which are excised should be sectioned and all lesions, with few 
exceptions, should be excised. When an area of apical or lateral radiolucency 
is seen, it should be removed at the time of extraction. Failure to do so may 
produce a residual eyst, an adamantinoma, or possibly a malignancy. 


Summary 


1. The data from 505 specimens obtained from 2,735 consecutive surgical 
eases have been presented. 

2. The radiographic appearance and histopathology of the various lesions 
arising from the periapical tissue have been discussed. 

3. The frequeney of significant pathology in periapical involvement has 
been presented and discussed. 

4. An attempt has been made to show the importance of removing and sece- 
tioning all questionable lesions. 
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Oral Pathology 


DENS INVAGINATUS 
(DILATED COMPOSITE ODONTOME) 


II. Associated Posterior Crown Forms and Pathogenesis 
F, A. C. OfH.uers, F.D.S.R.C.S.(Ena.), L.D.S., Srncaporr, MALAya 


(Continued from the November issue, page 1218.) 


NLY a relatively small number of invaginated posterior teeth have been re- 

ported in the literature, which can be taken as a good indication of the 
rarity with which they occur. Twelve further cases are reported in this article; 
in seven of these the maxillary third molars were involved. 

Classification of the crown forms of invaginated posterior teeth presents 


many difficulties, both because of the limited numbers of known eases and because 
However, they may be differentiated 


of the complexities in the forms assumed. 
tentatively into three groups analogous with the three groups of anterior crown 
forms described in Part I of this article. Invaginated posterior teeth belonging 
to the second group are distinetive, but identification of the first and third 
groups may be difficult. 

In most of the known eases, contrary to the findings in relation to anterior 
teeth, the invaginations are of Types 2 and 3 which are also described in Part I 
of this article. It is possible, however, that the incidence of posterior teeth with 
minor Type 1 invaginations is higher than is believed, as they may quite easily 
be overlooked, particularly in the absence of associated complications. 

Group 1.—The crown has a normal or near-normal appearance but the oc- 
clusal surface may show, as in Case 10, a complicated fissure pattern; from an 
occlusal fissure or pit, an invagination may arise. 

Rushton’s! specimen No. 16, Stephens’* Case IV, and Cran’s'® Case I prob- 
ably belong to this group. Rushton’s specimen ‘‘resembled and occupied the 
position of a second or third lower molar... .’’ Deecalcified sections showed 
that ‘‘the dentine had been invaginated by a process entering from the distal 
part of the occlusal surface and extending into but not through the crown.’’ In 
Stephens’ case all eight premolars had minor invaginations extending from 
their occlusal surfaces; the maxillary lateral incisors were also invaginated. 

From the Department of Dentistry, University of Malaya. 
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Cran’s specimen was a mandibular second premolar, the crown of which de- 
viated from normal only in that it appeared ‘‘slightly larger than normal.’’ 
The invagination in the latter case appeared to be Type 3. 


Case 10 (Fig. 14).—The specimen was found in a collection of teeth extracted from 
Malays. It was impossible to trace its exact origin. The crown appeared normal for a 
molar except in its irregular cuspal and fissure pattern. It had a single dilated root with 
a large apical foramen, which is shown in radiographs to be the apical opening of a Type 
3 invagination arising from an occlusal fissure near the center of the occlusal surface. 


Fig. 14.—Case 10. A, The crown is normal in shape except for an irregular cuspal and 
fissure pattern.” The root is dilated and the wide apical foramen that is shown is the apical 
end of a Type 3 invagination. 

B, A séction of the root has been removed to expose the lower end of the enamel-lined 
portion of the invagination. It possesses a definite cuspal appearance. Apical to this the 
invagination is cementum lined. 

C, Diagram of a longitudinal section of the specimen showing the distribution of the 
structures. H, enamel; P, pulp space; D, dentine; C, cementum; J, invagination. (Mag- 
nification, approximately, X<3.5.) 
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Only its occlusal two-thirds is lined by enamel. The lower end of this enamel-lined portion 
of the invagination is seen in radiographs to curve prominently and the enamel on one side 
appears to thicken and then taper off. The enamel lining the opposite side gradually tapers 
off at a higher level. This radiographic feature is also seen in Cases 15 and 19. A section 
of the root of the specimen was cut away to expose this portion of the invagination and 
it was found to possess a definite cuspal appearance (Fig. 14, B). The lower third of the 
invagination was lined by cementum. Fig. 14, C is a composite diagram of an axial section 
taken through the invagination to show the distribution of the structures of the odontome. 


Group 2.—This group constitutes the most commonly known of the pos- 
terior crown forms and ean be readily identified. It appears to be analogous 
with the barrel-shaped or conical crown forms of anterior teeth. Typically, 
the crown is diminutive and dome shaped with a deep central depression on 
its convex ‘‘occlusal surface.’’ Fissures radiate irregularly over the surface 
from the occlusal depression, giving the appearance, as Rushton' puts it, ‘‘of 
infolding of the cusps towards the invagination.’’ The central depression 
leads to an invagination. The latter is often saccular in form and the enamel 
lining is irregularly involuted and pitted. The appearance of such a specimen 
(Figs. 16 and 17) suggests that the central portion of the original occlusal 
surface has been depressed and constitutes the invagination tissue, while the 
peripheral parts of the crown have collapsed inward to result in its dome- 
shaped appearance. There is sometimes evidence of increased proliferation 
of the invaginated tissue so that a Type 2 invagination results (Figs. 15 and 
17, C). Other eases possess Type 3 invaginations (Figs. 18, 19, 20, and 21). 

Variations of this typical dome-shaped crown form are also encountered 
and some are shown in Cases 12 and 13. 


Case Reports 


Case 11 (Fig. 15).—The patient, a 40-year-old French priest, was referred by a private 
practitioner after an unsuccessful extraction of a left maxillary third molar with a diminu- 
tive dome-shaped crown. The tooth had caused no discomfort, but it interfered with the 
construction of a suitable partial denture. 

Radiographs showed the presence of a spherical tooth. From a depression at the center 
of the convex ‘‘ occlusal surface’’ an enamel-lined invagination led to a dilated enamel-lined 
space which occupied the center of the expanded root. The compressed pulp space was 
visible in the dentinal wall but the dentine external to the pulp did not cover the base of 
the tooth, so that there appeared to be a markedly wide apical foramen through which the 
base of the invagination process protruded. There was no evidence of periapical bone 
destruction. 

In decalcified axial sections (Fig. 15), remnants of necrotic connective tissue can be 
seen within the lumen of the invagination. In one or two areas the presence of recently 
thrombosed blood vessels suggests that the necrotic changes in these areas were recent 
(probably the result of the recent attempted extraction of the tooth). The amelodentinal 
junction of the invagination process is irregular and the enamel lining appears to be pierced 
through in places by narrow columns of necrotic connective tissue which can be traced to 
pursue a tortuous course through the dentine to the pulp, or peripherally at the apical 
region. The pulp itself shows fibrosis and the presence of irregular amorphous calcific de- 
posits, but it was nevertheless vital at the time of extraction. 

Case 12 (Figs. 16 and 17, B and C).—This case is of particular interest because there 
was bilateral involvement of the maxillary third molars. On the right side the tooth had 
the typical diminutive dome-shaped crown form (Fig. 16, 4) and closely resembled the 





The matrix of 
the enamel which lines the central! dilated Type 2 invagination is preserved. The lumen of 
the invagination contains necrotic connective tissue. The pulp shows fibrous degeneration 
and contains irregular amorphous calcific deposits. (Magnification, 7.5; reduced \%.) 

B, Higher magnification of section showing the enamel pierced ym in places by 
narrow columns of necrotic connective tissue. (Magnification, x50; reduced \%.) 


Fig. 15.—Case 11. A, Longitudinal section (decalcified) of specimen. 


A. 


Fig. 16.—Case 12. Occlusal views of specimens. A, The right maxillary third molar 
possesses the typical diminutive dome-shaped crown of the Group 2 posterior crown form. 
B, The crown of the left maxillary third molar is larger and flatter. Its occlusal depression 
is relatively wide and extends on two sides as deep clefts almost to the amelocemental junc- 


tion. (Magnification, approximately, x4; reduced 4.) 
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specimen in Case 11, except that the invagination was less extensive (Fig. 17, B). The 
crown of the tooth on the opposite side was larger and flat (Figs. 16, B and 17, C). Its 
occlusal depression was relatively wide and two deep clefts cut through the crown between 
its surface and the invagination within and extended nearly as far as the anatomic neck 
of the tooth, as if attempting to divide the crown into two parts. 

The patient was a Chinese man, aged 22 years. Both the anomalous teeth had recently 
erupted and were only discovered on routine examination. They had caused no discomfort. 


A, B. 


C. 


Fig. 17.—A, Case 13; B, Case 12, right maxillary third molar; C, Case 12, left maxillary 
third molar. Longitudinal ground sections of specimens illustrating progressive degrees of 
deformity. Note how the shallow depression of the occlusal surface shown in A has in- 
creased in depth in B and C. Note also how the raised peripheral rim of the crown as 
seen in A has collapsed inward in B and C. There is also a corresponding increase in the 
bulbosity of the roots which appear to have been “molded” around the infolded tissues. 
(Magnification, X6.3; reduced \%.) 


Case 13 (Fig. 17, A).—The tooth was extracted, because of pain, from the region 
of the right maxillary third molar of an 18-year-old Chinese boy. It had a single fused, 
but otherwise normal, root and its crown was also normal except at its occlusal surface 
where there was a shallow saucerlike depression surrounded peripherally by a raised rim. 
The latter was traversed by numerous shallow fissures. The enamel on the surface of the 
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depression was itself irregularly folded and pitted. This specimen probably represents an 
intermediate form between the normal- and dome-shaped crown forms as illustrated in Fig. 17. 


Case 14 (Fig. 18).—The patient, a Chinese woman, aged 25 years, complained of 
pain in the region of the right maxillary third molar. The crown of this tooth was diminu- 
tive and typically dome shaped. There was a single bulbous root with a large foramen 
at the apex, which radiographs show to be the apical end of a Type 3 invagination arising 
from an occlusal depression. Only the occlusal half of the invagination is seen to be lined 
with enamel and it bears the same radiographic features as those described in Case 10. The 
compressed pulp spaces can be seen within the walls on either side of the invagination and 
their apical foramina are lateral to the apical opening of the invagination. 

The distribution of the tissues as seen in ground sections follows the same pattern as in 
Fig. 14, C. 

The features of the invagination processes displayed in the foregoing case 
and in Cases 10 and 19 of this article perhaps exhibit an inherent tendency of 
the epithelial invagination toward cuspal formation. In the following four 
eases the terminal portions of the invagination processes which appear external 
to the root portions of the odontomes are so shaped as to suggest an attempt at 
total or partial crown formation. In the first three cases the ‘‘second crowns,’’ 
which are situated apically, are themselves dome shaped and possess a simple 
fissure pattern. In the fourth case the ‘‘second crown,’’ which is laterally 
situated, although not in itself complete, possesses an intricate cuspal and 


fissure pattern. 


B. 


_. Fig. 18.—Case 14. A, The Crown is typically dome shaped and its root is bulbous. The 
wide apical foramen is the terminal end of a Type 3 invagination. The apical pulp foramina 
appear lateral to this foramen. 

B, Radiograph of the specimen. Only the occlusal half of the invagination is lined by 
enamel. The lumen of this portion of the invagination is narrow and curves prominently 
at the lower end where the enamel lining thickens. This radiographic appearance probably 
represents an attempt by the invaginated tissue to form a cusp as shown in Case 10. The 
lumen of the apical half of the invagination is wide. This portion of the invagination was 
cementum lined. Note the compressed pulp spaces in the walls on each side of the invagina- 
tion. (Magnification, x4; reduced 4.) 


Case 15 (Fig. 19, A4).—A Chinese man, aged 31 years, complained of periodic bouts 
of pain related to the right maxillary third molar. The crown of the offending tooth was 
dome shaped and it was found to have a short root which expanded toward its base where 
it surrounded and overhung what appeared to be a second diminutive crown. The latter 
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was itself dome shaped and there was a deep mesiodistal fissure which faced palatally. 
Radiographs show a Type 3 invagination communicating between an occlusal pit of the 
true crown and the fissure of the ‘‘second crown.’’ 

Case 16 (Figs, 19, B and 20, 4).—The specimen which was recovered from the left 
mandibular permanent second molar region of a 23-year-old Chinese man possessed the 
same essential features as that of Case 15. There was a ‘‘second crown’’ at its base, but 
its fissure was partially hidden by the root portion of the odontome. 


A, B. C. 


Fig. 19.—A, Case 15; B, Case 16; C, Case 17. In these specimens the terminal portions 
of the enamel- lined Type 3 invagination processes appear external to the roots apically and 
have the appearance themselves of dome-shaped crowns. These “second crowns” possess fis- 
sures which, in the radiographs, can be seen to communicate through the invaginations with 
the occlusal depressions of the “true” crowns. B is a mandibular tooth, but the photo- 
graphs have been inverted. (Magnification, x4; reduced ¥.) 


Case 17 (Figs. 19, C and 20, B).—This specimen was extracted from the left maxil- 
lary permanent first molar region of a 37-year-old Chinese woman. It also showed the 


” 


same essential features of those of the foregoing two cases, but the ‘‘second crown’’ was 


so prominent as to appear almost a replica of the ‘‘true’’ crown. Indeed, the upper and 


lower halves of the specimen were almost ‘‘mirror images’’ of each other, the two crowns 
being separated by a collar of radicular tissue. As in the previous cases, an enamel-lined 
invagination is shown in radiographs to communicate between the fissures of the two crowns. 
The apical foramina of the pulp spaces are arranged around the apical end of the radicular 


‘eollar. 


Case 18 (Fig. 21).—An Indian man, aged 23 years, developed an acute alveolar ab- 
scess related to the right maxillary third molar. The tooth possessed a dilated root, on one 
side of which there was ‘‘fused’’ what appeared a well-formed half of a typical molar 
tooth. Both crown and root portions of the latter were evident, its crown exhibiting three 
well-defined cusps separated by grooves which extended on to its lateral surface. This 
‘*erown’’ had been derived from one-half of the ‘‘lip’’ of the terminal portion of a Type 3 


invagination which arose from an occlusal depression on the ‘‘true’’ dome-shaped crown. 


The remaining portion of the ‘‘lip’’. formed a semicircular rim of enamel which arched 





Fig. 20.—A, Case 16. Ground section of specimen showing the enamel-lined invagination 
leading to the fissure of the “second crown.” Note how the terminal portion of the invagina- 
tion has been orientated to produce the crown effect. 

B, Case 17. Transverse ground section of specimen taken about midway between the 
two crowns. Note the central enamel-lined invagination and the compressed pulp space in 
the wall surrounding it. (Magnification, 6.2; reduced %.) 


B. Cc. 


In this specimen the “second crown” appears on the lateral side of 
“true”’’ crown in the bottom left of the photograph. It is 
separated from the “second crown” by a bridge of root tissue. B shows the lateral surface of 
the “second crown.” Note its intricate cuspal pattern and the grooves extending from the 
occlusal fissure onto its lateral surface. Note also the normal-looking amelocemental junction 
and the configuration of the root apical to this which conforms closely with that of the crown. 
C, Radiograph of specimen showing an enamel-lined invagination communicating between the 


two crowns. (Magnification, x4; reduced %.) 


Fig. 21.—Case 18. 
the root. A shows the dome-shaped 





OEHLERS O. S., O. M., & O. P. 
1310 December, 1957 
over the occlusal surface of the ‘‘second crown.’’ The configuration of the root adjoining 
the ‘‘second crown’’ is such as to leave little doubt that the epithelium of the invagination 
tissue had participated in its development. 


Group 3.—In this group there is a distinct supernumerary element (anal- 
ogous with the cingulum of the anterior tuberculated crown form) geminated 
to a posterior tooth. The crown portion of the odontome is thus larger than 
normal and its occlusal surface may show a general irregular cuspal fissure 
pattern. From an occlusal fissure between the supernumerary element and 
the erown proper, an invagination arises. 


C. 


_ Fig. 22.—Case 19. A, Note the supernumerary element (S) fused on one side of the 
— (Magnification, <2.75; reduced \%.) 
, Radiograph of specimen. Compare the features of the invagination with those seen 
in Fie "18, B. The apical half of the invagination is filled with radiopaque tissue. 

C, Ground axial section of specimen. The invagination passes deep to the supernumer- 
ary element. Only its occlusal portion is lined by enamel. Note how this enamel gradually 
tapers as it terminates. The apical portion of the invagination is filled with secondary 
cementum, except for a central Channel. Note the granular layer of Tomes in the dentine 
adjacent to this part of the invagination. (Magnification, 5.2; reduced \%.) 
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It must be understood that this group can be regarded as only tentative, as 
it is based on only two cases—Case 19 and a similar case reported by Cran 


16 
(Fig. 11 in Cran’s article). 

Case 19 (Fig. 22).—The specimen was recovered from the region of the right maxil- 
lary third molar of a 42-year-old Indian man. The crown was large with what appeared to 
be a supernumerary tooth fused on its palatal aspect. The occlusal surface showed an irreg- 
ular fissure pattern and a part of it was carious. The root, which was somewhat dilated, 
appeared as a solid mass.with a wide flat base. At about the center of the base a small pit 
was present. j 

Radiographs of the specimen show an invagination arising from an occlusal fissure deep 
to the supernumerary cusp. Only the occlusal third is lined by enamel and this portion of 
the invagination again shows the radiographic features described in Cases 10 and 15. The 
lower portion of the invagination appears to be obliterated by calcified tissue, which in 
ground sections is shown to be secondary cementum. There is, however, a narrow central 
channel which opens out at the basal pit and which is continuous occlusally with the enamel- 
lined portion of the invagination. Fig. 22, C is a ground axial buccolingual section of the 
specimen. It gives the impression of being composed of two separate entities—a molar of the 
normal series with a bifurcated root and a small supernumerary tooth with a single root. The 
enamel lining the invagination forms the opposing interstitial surfaces and parts of the 
occlusal surfaces of the two crowns, which are tilted toward each other. The enamel tapers 
to a normal-looking amelocemental junction on each side. A dilaceration effect is apparent 
at the neck of the smaller tooth. In the dentine adjacent to the cementum which lines the 
lower portion of the invagination, the granular layer of Tomes is distinctly visible. 


Pathogenesis 


Of the various theories that have been advanced on the mode of formation 
of invaginated teeth, two (those of Rushton’ and Kronfeld,’* respectively) 
have gained the widest support. Rushton likens the invagination process to a 
neoplasm and suggests it to be the result of ‘‘unco-ordinated and aggressive 
growth of part of the epithelium of a tooth germ.’’ Kronfeld’s theory, on the 
other hand, is that the invagination is the result merely of retardation of growth 
of a portion of the enamel organ while the rest of the dental tissues continue 
proliferating in a peripheral direction. Both authors based their hypotheses 
largely on specimens showing gross abnormalities, but there remain several 
aspects of the dens invaginatus which still have not been satisfactorily ex- 
plained. 

It has not been possible to obtain any data on actually developing in- 
vaginated teeth, and their possible mode of formation ean still only be deduced 
from the examination of calcified specimens. However, the large amount of 
material available on anterior teeth, both in my series and in the literature, 
helps to throw more light on this still unsolved question. 

It has been shown that the majority of invaginated teeth belonging to 
the normal series possess similar alternative crown forms. It has also been 
shown in relation to anterior teeth that not all teeth displaying these crown 
forms possess invaginations, and if invaginations are at all present, they are 
usually, but for a few exceptions, of a minor form. It would seem, then, that 
the essential feature lies in an alteration of the normal crown form, slight 
though it may be, as in Group 1. Consequent only to this (Fig. 23) there 
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may, on oeceasion, be abnormal infolding of the enamel organ or, at least, 
infolding in excess of that which normally occurs, such as in the production of 
a lingual pit. This infolded epithelium, in most cases, subsequently undergoes 
the same normal phases of development as the rest of the enamel organ to 
result in a minor (Type 1) invagination. The infolded epithelium also carries 
with it a central core of connective tissue which may be responsible for the 
dilatation seen in many minor invaginations. It probably also impedes normal 
enamel deposition within the invagination, with the result that enamel may 
be deficient in areas. As shown by Kramer,’® this deficiency in enamel predis- 
poses to pulp death and other subsequent complications. 

The question as to what factors may be responsible for bringing about an 
alteration in the normal crown form is probably, then, the crux of the whole 
issue. In the ease of barrel-shaped incisors, a hereditary factor has been traced 
in some eases. Other theories, such as those related to abnormal ‘‘ growth 
pressures,’”* * atavism,?° and trauma,*' may apply in this respect but there 
is still insufficient evidence from which any definite conclusions can be drawn. 
In the case of the anterior tubereulated crown form or the analogous posterior 
crown form, infoldings of the enamel organ may oceur between the overgrowth 
and the rest of the enamel organ. The overgrowth itself may represent an 
attempt at dichotomy. 

Oceasionally the infolded epithelium, instead of behaving normally and 
resulting in a Type 1 invagination as described above, may undergo abnormal 
proliferation, together with the connective tissue core, to result in a more 
extensive Type 2 or 3 invagination. This abnormal behavior of the infolded 
tissue may be attributed to the abnormal environment to which the cells become 
subject, but the proliferating epithelial cells always retain their normal proper- 
ties with regard to amelogenesis and, in some cases, to subsequent root develop- 
ment. Thus, it is not likely that the proliferation can be neoplastic in nature. 
Rather, there is evidence of a purposeful, though abortive, attempt at dichotomy 
of the tooth germ. In this respect, support is given to Sprawson’s*? theory 
that invaginations are due to ‘‘an unco-ordinated attempt of the enamel organ 
to divide,’’ but with the reservation that this attempt at dichotomy is conse- 
quent only upon abnormal behavior of the initially infolded epithelium and 
connective tissue core. 

The possible sequence of events that follows on abnormal proliferation 
of the infolded tissue can be deduced readily from the various forms of in- 
vaginations encountered and is traced below. In all cases, the amelogenie prop- 
erty of the invaginated epithelium is retained to varying extents. 


1. Proliferation of the invagination tissue may cease spontaneously, to 
result in a saccular Type 2 invagination lined by enamel. The enamel is usually 
well developed but may be breached in some instances by communicating chan- 
nels between the lumen of the invagination and the pulp. These channels have 
been demonstrated by Kronfeld,’* Gustafson and Sundberg,’*? Hitchin and 
McHugh** and others, and they are also featured in Case 11 of this article. 
They are probably due to the establishment of collateral circulation between 
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the connective tissue core of the invagination process and the dental papilla 
consequent to gradual loss of the blood supply to the former through its isthmus. 
Rushton suggests that this may be due to strangulation following enamel 
deposition in this region, but the normal process of eruption of the tooth is 
perhaps a more likely explanation in most eases. Infection through the occlusal 
aperture is inevitable following eruption but the connective tissue core, with 
an established collateral circulation, is likely to provide some degree of re- 
sistance to prevent its spread. This would explain the frequent continued 
development of both Types 2 and 3 invagination processes until their growth 
terminates in an orderly fashion at levels well beyond that of root development 
coinciding with the time of eruption. The connective tissue core, however, 
eventually succumbs and in eases of Type 2 invaginations where growth has 
been completed, pulp death which frequently follows is likely to be due to 
the spread of infection along the communicating channels or, alternatively, to 
the same factors as in Type 1 invaginations. 

In some eases the infection may be severe enough to rapidly destroy the 
connective tissue core before growth of the invagination process has ceased. 
There will be evidence then of arrested development of the latter, with gross 
hypoplasia of the enamel and often a wide breach at the base of the invagination 
where calcification had not yet commenced. The underlying tissue will also be 
involved and pulp death and cessation of normal root development are likely 
to follow. 

2. In the production of Type 3 invaginations, the proliferating epithelial 
cells, after a period, lose their amelogenie property and they then assume the 
properties of Hertwig’s sheath. When this oceurs the continuity of the epithe- 
lial components of the invagination process is disrupted at its base. Cell rem- 
nants, which have undergone metaplastic transformation, are often seen in 
sections of such specimens as clumps of stratified squamous epithelium in the 
neighborhood of the apical ends of the invaginations. It is likely that the 
persistence of these cells is responsible for the relatively high incidence of 
dental cysts in such eases. Such a cyst may arise even before root development 
has been completed, as indicated in Cases 1, 5, and 6. 

In some specimens, such as those of Cases 7 and 19, it would appear that 
amelogenesis within the invagination occurs concurrently and in the same 
coordinated manner as it does externally until the normal stage of completion 
of crown development has been reached. In other cases amelogenesis is re- 
tained longer, but nevertheless subsequently terminates at varying levels in an 
orderly manner. Thence, in the same coordinated manner the cells of the 
invagination assume the properties of Hertwig’s sheath and participate in the 
formation of the cementum-lined apical portion of the invagination. There is 
evidence also that these cells often eventually join up with the external 
Hertwig’s sheath and participate in the development of the root itself. 

In some specimens (Cases 10, 15, and 19) the apparent inherent tendency 
of the epithelial cells of the invagination toward ecuspal formation, while still 
confined within the root portions of the odontomes, has been shown. In other 
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specimens (Cases 15, 16, 17, and 18) the terminal portions of the invaginations, 
after ‘‘bursting’’ through the roots, have shown a definite tendency to entire 
or partial crown formation. Such phenomena may be the result of attempted 
reorientation of the proliferating components of the invagination process, the 
attempt being more successful onee the cells have escaped from the confines of 
the surrounding ealeifying root portions of the odontomes. 

In cases of Type 3 invaginations infection proceeds along the invagina- 
tions directly to the deep supporting tissues opposite their apical openings, where 
an abscess or dental cyst may result. The pulp is thus by-passed and fre- 
quently remains vital, despite the presence of other complications, unless its 













apical vessels become secondarily involved. 






Summary 


The nomenclature of invaginated teeth is discussed and the name dens 
invaginatus is chosen in preference to dilated composite odontome, dens in dente, 
or gestant odontome as an accurate descriptive term applicable to any of the 
variants of the dental abnormality. 

The article is confined to the ‘‘coronal type’’ of the abnormality and in- 
cludes reports of nineteen cases displaying some of the rarer forms. 

The crown forms of coronally invaginated anterior teeth of the normal 
series (that is, excluding supernumerary teeth) are differentiated into three 
main groups; those of invaginated posterior teeth are tentatively differentiated 











into analogous groups. 
Variations of the invagination processes are also described and classified 






into three distinet types. 

Pathogenesis is discussed. In this respect, consideration is given to the 
observation made in relation to the commonly seen anterior invaginated teeth 
that teeth with typical associated crown forms often possess no invaginations, 
and if invaginations are at all present they are most frequently of a minor 







form. 
I wish to thank K. P. Yap and F. L. Yong for the photographs and microphotographs ° 
used as illustrations, K.K. Chee and Che Sudri bin Ahmad who prepared the histologic 

sections, and K. W. Lee for his assistance in the preparation of this paper. 
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Endodontics 


XP-7: A UNIVERSAL ENDODONTIC MEDICAMENT 


Victor H. Dietz, D.D.S., Px.D., St. Louts, Mo. 


LINICAL experience has substantiated the fact that demonstrable positive 

bacteriologie cultures are not inevitable in the presence of varying degrees 
of the cardinal signs of inflammation. This concept correlates with a previous 
fundamental investigation’ relating to chemical intermediate products in which 
such substances were postulated as pathotoxins or allergens. Of course, infec- 
tion, per se, or the mere saprophytic presence of viable bacteria may coexist 
with these chemophysiologie agents. 


Investigative Procedures 

For the past five years it has been clinically evident that metacresylacetate, 
when used alone as the intradental medicament, was unsurpassed in terms of 
the absence of pain (pericementitis) or swelling (tooth extrusion) following 
complete débridement of the canals when the bacteriologie culture proved to be 
negative. However, metacresylacetate was less effective in this respect than 
ecamphorated parachlorophenol when the culture was found to have been posi- 
tive. As has been pointed out: ‘‘Undoubtedly, a number of drugs would fit 
into this eategory but the one [preferred] is eamphorated p-chlorophenol.’” 

It was found that XP-7, which is an altered eutectic combination, possesses 
all the merits of each drug as if used individually. The formula found to be 
most satisfactory is of the following composition : 


Parachlorophenol 25 Gm. 
Metacresylacetate 25 Gm. 
Camphor (U.S.P.) 50 Gm. 


Bacteriologic Procedures 
The method of analysis for antibacterial properties followed the recom- 
mendation as found in Cireular 198 of the United States Department of Agricul- 
ture. Blood agar (5 per cent rabbit) was used as the plating medium. Paired 
plates were seeded with the following standard test microorganisms: 


1. Streptococcus faecalis, A.T.C.C. #10541. 
2. Streptococcus faecalis, A.T.C.C. Strain ‘‘R’’ #8043. 
3. Micrococcus pyogenes var. aureus, A.T.C.C. #6538. 
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Results.—The zones of inhibition were virtually equivalent for both 7/3 
eamphorated parachlorophenol and XP-7 against all test bacteria. Metacresyl- 
acetate proved to be about one-half as inhibitory against Strain 1 and almost as 
effective against Strain 2. The latter drug was least effective against Strain 3. 


A. , B. Cc. 


Fig. 1.—Thirteen methyl methacrylate disks showing: A (10 per cent to 50 per cent), 
No effect from a twenty-four-hour closed immersion in ethyl alcohol of these percentage 
strengths; B (60 per cent to absolute), alcohol concentrations crazed the disks noticeably at 
70 per cent and profoundly in absolute alcohol; C the penetrability was measured at 1 mm. 
for camphorated parachlorophenol, 3.5 mm. for XP-7, and 7 mm. for metacresylacetate. 
Comparable penetrability may be demonstrated throughout dentine and cementum. Tests 
were performed at 37° C 


Subculture from the lytic zones of all three test medicaments into Trypticase 


soy broth yielded negative growth, indicating that all three test medicaments 
are bactericidal and not merely bacteriostatic. 
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Physical Tests 
The medicament XP-7 is stable for at least two years at room temperature 
and does not stain tooth structure. It is compatible with 33 per cent hydrogen 


dioxide-ethereal and sodium hypochlorite solutions. Its remarkable pene- 


trability may be seen in Fig. 1. This is aseribed to the depolymerization action 


of the metacresylacetate in these tests. 


Fig. 2.—-The appearance of the intracutaneously injected drugs five days after injection. 


Further tests have demonstrated that XP-7 possesses an extremely low 
The balanced physical characteristics 


of XP-7 may be said to enhance the individual functions of the separate drugs 
and result in a truly synergistic medicament. 


surface tension and negligible volatility. 
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Intracutaneous Tests 


These tests were performed on a human subject, and the camphorated 
parachlorophenol and XP-7 caused permanently discolored sears. Fig. 2 shows 
the inflammatory action on tissue five days after the injection of 0.05 ¢.c. quanti- 
ties of these drugs. The area labeled I represents metacresylacetate; it was 


Fig. 3.—The appearance of the lesions one month later. 


barely sensitive after five days and burned only slightly upon injection. The 
area designated II was moderately sensitive and burned mildly upon injection. 
This drug is XP-7. Area III remained sensitive to palpation for a month and 
burned quite extremely upon injection. The latter is 7/3 camphorated para- 
chlorophenol: Areas IV and V represent physiologic saline controls. 

_ Fig. 3 shows’ the ulcerous lesions of the forearm after one month. Area I 
(metacresylacetate) has faded perceptibly. Area II (XP-7) now exhibits a 
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shallow ulcer, but the persistent halo evidences its penetrability. Area III 
(eamphorated parachlorophenol) remains hard and indurated. Pain was elicited 
upon palpation up to one month. The controls, of course, have completely 
faded. The photograph in Fig. 4 was made two years after the injections. Area 
III (metaecresylacetate) had faded out almost completely after nine months. 
Area II (XP-7) evidences a residual sear, as does Area I (camphorated para- 
chlorophenol). 


Fig. 4.—The resultant scars two years after the injections were performed. 


Clinical Observations 


XP-7, as used under strict aseptic conditions and bacteriologie controls, 
appears to suffice as a universal drug in endodontic therapy, irrespective of the 
type of pulp degradation or the nature of the periapical lesion. 


Patients consistently report little or no sensation for one or two days follow- 
ing the initial complete débridement of the root canals. It permits a single seal 
of latex-base temporary stopping to be employed quite frequently. A _ pellet 
moistened with XP-7 is touched to the walls of the pulp chamber approach to 
effect the seal. Properly executed, in indicated conditions, a single seal will not 
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permit the ingress of bacteria. Unlike antibiotics, it has never caused sensitiza- 
tion or an allergic response. Endodontiecally used, it has proved effectively 
bactericidal and completely nonirritating. It possesses at least a six-month 
antibacterial effect in vivo. 

XP-7 is active in the presence of pus, blood, serum, and proteinaceous 
degradation products. Periapical lesions have never appeared to increase in 
size during therapy, as has been occasionally evident with the use of campho- 
rated parachlorophenol alone. 

Temporary stopping dissolved in XP-7 to a puttylike consistency has been 
used as a pulp protectant. In such instanees it has rapidly mitigated pulp pain 
and has not caused the pulp to become hypersensitive, as does eugenol. 

Toxin- and allergen-neutralizing properties appear to reside in the ‘‘ace- 
tate’’ action of metacresylacetate. XP-7 is not at all inhibitory to bacteriologic 
cultures after an interval of twenty-four to thirty-six hours. It is now evident 


that drug ‘‘rotation’’ is completely obsolete. 


Discussion 


It has been said. that ‘‘every endodontist has his drug and every drug has 
its endodontist.’’ There is no doubt that what is removed from the canals (and 
how it is removed) is far more important than what is placed in them. For 
many years some endodontists used no drugs; others employed such heroic 
agents as phenol and formocresol. Certainly the drug used should not be in- 


jurious; it should be simple to use, and one which will effect all the desired 
results. 
Summary 
1. A new universal drug combination, applicable to all endodontic condi- 
tions and situations, is described. 
2. Laboratory and clinical tests indicate that this drug acts synergistically. 
The formula deseribed appears to possess unusual penetrability. 
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Research 


HISTOCHEMICAL STUDY OF AMELOGENESIS AND 
DENTINOGENESIS 


W.S. Sasso, M.D., anp N. M. Castro, Pu.D., M.D., Sio Pauto, Brazin 


Introduction 
ASTRO and associates,* while studying the action of alkaline phosphatase 
during the odontogenesis of rats, observed positive reactions in the odonto- 
blasts and negative reactions in the ameloblasts. 

These results were, in a way, in opposition to the work of Horowitz," 
Bevelander and Johnson,' Morse and Greep,”* Greep and colleagues,’* and Wis- 
locki and Sognnaes,** who had observed positive reaction for alkaline phos- 
phatase in the ameloblasts and odontoblasts, and of Bevelander and Johnson,’ 
who had found phosphatase activity in the ameloblasts. They agree, however, 
with the results published by Harris,’* who found positive reactions only in the 
odontoblasts, and in a way (at least as respects the ameloblasts) with those re- 
ported by Engel and Furuta® and Gomori,'* who did not observe positive reac- 
tions in any of the two elements. 

Proceeding along this line of research, based on the studies of Wislocki 
and associates** ** and of Todesean and Sasso,*® we now present a histochemical . 
study aimed not only at repeating the detection of alkaline phosphatase, but 
also at studying the existence of mucopolysaccharides, keratin, and caleium in 
order to correlate the substances under study with the mechanism of the elab- 
oration of the organie matrix and its consequent calcification during the forma- 
tion of dentine and enamel. 

Material and Methods 

Material.—_In our research we used twenty-five heads of 1-day-old albino 
rats (Rattus norvegicus var. albinus). Frontal sections were made. Part of 
the material was decalcified in a 5 per cent solution of trichloroacetic acid at 
i° C. for three days. 

The following fluids were used as fixatives: 4 per cent aqueous solution of 
basic lead acetate for twenty-four hours followed by fixation in 10 per cent 


_From the Department of Histology, Faculty of Pharmacy and Odontology of the Uni- 
versity of Sao Paulo, Sado Paulo, Brazil. 
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neutral formalin for an additional twenty-four hours; Bouin’s fluid (twenty- 
four hours); Zenker’s fluid (six hours); aleohol at 95 per cent (twenty-four 
hours); and frozen acetone (twenty-four hours) followed by acetone at room 
temperature (twenty-four hours). 

After fixation, the material was embedded in paraffin; sections from 5 to 


7 micra were obtained. 


Methods.— 

Alkaline phosphatase: For the demonstration of alkaline phosphatase, we 
used the method of Gomori,’” '! without previous decalcification. 

Acetone was used for fixation. Once free of paraffin, the sections were 
submitted to the action of the ‘‘substratum’’ for two hours at pH 9.4 at 37° C. 

Acid mucopolysaccharides: For detection of these substances, we used meta- 
chromatie methods, basophilic staining, and PAS reaction, all of them done 
both in decalcified and non-decaleified material included in paraffin. 


1. Metachromasia: Metachromatie staining was used for acid muco- 
polysaccharides with carboxylic function (hyaluronic acid) and with 
sulfurie ester function (chondroitin sulfurie acid-CSA). As fixative, 
Zenker’s fluid and 4 per cent basic lead acetate and 10 per cent neutral 
formalin were used. The latter is suitable for acid mucopolysaccharides 
with sulfuric ester function. 

For metachromasia, metachromatie stains, such as toluidine blue 
(0.5 per cent aqueous solution) and thionine solution according to 
Sechmorl, were used. 

Hyaluronic acid metachromasia was tested with three types of 
hyaluronidase (Hyalozima, Hydase, Rondase). The tests for hyaluron- 
idase activity followed the technique described by Pearse:** ‘‘The 
sections are maintained at 37° C. with a solution of hyaluronidase (1 
mg./ml.) in 0.85 per cent saline.’’ 

The incubation time varied from three to eighteen hours, aecord- 
ing to Lillie.?° 

2. Basophilia: The basophilic reaction was tested with methylene 
blue buffered at pH 2.6 and 6.1, according to the method deseribed by 
Dempsey and associates,* in material fixed by Zenker’s fluid. 

After twenty-four hours of staining there followed the treatment 
with 4 per cent ammonia molybdate, washing, and mounting in glycerin 
jelly. 

3. PAS (periodic acid-Schiff): The method of MeManus”* and 
Hotchkiss'* was used in Zenker-fixed material. The sections were im- 
mersed in the 0.5 per cent periodic acid solution, where they remained 
from five to ten minutes. 

The sections were washed in running water for ten minutes and 
then treated with Schiff’s reagent (fifteen to forty-five minutes). 
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Keratin (sulfhydryl groups): We used decalcified material previously fixed 
with 10 per cent formalin and Bouin’s fluid and afterward treated by the tech- 
nique of Chevremont and Frederic.® 
Calcium: This element was studied in material which was not decalcified 
after fixation in 95 per cent alcohol, by the Von Kossa method. 


Results 


Alkaline Phosphatase.—Fig. 1 shows the distribution of alkaline phos- 
phatase, revealing an intense positive reaction in the part corresponding to 
Weil’s zone, in the stratum intermedium, and in the region of the dentino- 
enamel membrane (dentinal matrix). 

No enzyme was found in the cytoplasm of the ameloblasts and odontoblasts, 
but a positive reaction was observed in their nuclei. 


1.—Alkaline phosphatase. Intense positive reaction in Weil’s zone, in the stratum 
intermedium, and in the dentinoenamel junction. 


Acid Mucopolysaccharides.— 

1. Metachromasia: In decalcified material positive metachromasia was 
found in the ameloblasts, odontoblasts, dental pulp, stratum intermedium, 
enamel, and dentinal matrix. 

In the pulp there were different reactions in the two regions studied (central 
zone and Weil’s zone). In the central zone a sharp metachromatic reaction 
was observed, whereas in Weil’s zone the reaction was so weak as to be com- 
pletely disregarded. 

In the cytoplasm of the ameloblasts and odontoblasts, no homogeneous reac- 
tions were obtained; they were stronger in the apical regions. 

In the ground substance of the stratum intermedium, the metachromatic 
reaction was similar to that found in Weil’s zone. 

In the enamel, a positive reaction could be observed near Tomes’s proc- 
esses. 

In the dentinal zone, a slight metachromasia in the predentine and a 
stronger reaction in the dentine were observed. 
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In its turn, the material which was not decalcified showed metachromasia in 
the eytoplasm of the odontoblasts and ameloblasts, at the stratum intermedium 


and dental pulp. 

In the dental pulp, we observed differences regarding the central zone 
(intense metachromasia) and Weil’s zone (slight metachromasia) . 

After the action of hyaluronidase, we verified a diminishing of the meta- 
chromasia in the central zone of the pulp and disappearance at the stratum 
intermedium and Weil’s zone. 

2. Basophilia: The material not deealeified and stained with methylene 
blue buffered at pH 2.6, showed a positive reaction in the region of the odonto- 
blastic processes, in the terminal bar, and in the cytoplasm of the odontoblasts 
and ameloblasts. 

In its turn, the decalcified material stained in the same manner revealed 
basophilia only in the interior of the ameloblasts and odontoblasts. 

As regards the sections which were not decalcified, but were only stained 
with methylene blue buffered at pH 6.1, we noted an intense basophilic reaction 
in the interior of the eytoplasm of the odontoblasts and ameloblasts. A slight 
basophilia has been observed at the odontoblastie processes and apical zone of 
the ameloblasts. 

In the similarly decalcified and stained sections, besides the basophilic 
reaction observed in the former sections, we could observe a positive reaction 
in the dentinal zone. 

3. PAS (periodic acid-Schiff): In the material not decalcified, as well as 
in the deealcified material, the reaction was practically negative. We found a 
slightly positive reaction at the limit between the predentine and dentine, which 
is exceptional. 

Keratin: The decalcified material presented a positive reaction only at 
the level of the enamel, with greater intensity in the proximity of the dentino- 
enamel junction. 

Calcium: With the method used, it was possible to verify the existence 
of this element at the dentinoenamel junction. 


Discussion 


Considering the results obtained, we come to the conclusion that the sub- 
stances studied must intervene either directly or indirectly in amelogenesis and 
dentinogenesis. 

Previous work has shown that there is an association among some of the 
elements studied here. Thus, in a general way, Wislocki and Sognnaes** veri- 
fied in the young teeth of rats the existence of alkaline phosphatase, acid 
muecopolysaccharides, keratin, glycogen, ete. 

As regards alkaline phosphatase, they noted its existence in the pulp, odon- 
toblasts, ameloblasts, stratum intermedium, and periodontal membrane. 

- The existence of acid mucopolysaccharides was demonstrated in the pulp, 
stratum intermedium, and periodontal membrane. 
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Our results agree, at least in part, with those obtained by the above-men- 
tioned authors, for we have also found positive reactions for alkaline phos- 


phatase in the pulp, periodontal membrane, and stratum intermedium. 

We could not, however, observe any reaction for alkaline phosphatase in 
the cytoplasm of ameloblasts and odontoblasts. 

Our results disagree not only with those of Wislocki and Sognnaes,** but 
also with those of Horowitz,'’ Bevelander and Johnson,’ Morse and Greep,”* 
and Greep and associates,"* who verified positive reactions for alkaline phos- 
phatase in the ameloblasts and odontoblasts. They are also in disagreement with 
those of Bevelander and Johnson,? who found alkaline phosphatase activity 
in the ameloblasts, and with those of Harris,‘ Castro and co-workers,’ and 
Todesean and Sasso,*° who verified positive reactions in the odontoblasts. 

We are able, however, to confirm the work of Engel and Furuta® and 
Gomori,'? who obtained negative results in both the ameloblasts and the odonto- 
blasts. 

We could interpret the positive results found in ameloblasts and odonto- 
blasts by the above-mentioned authors as the consequence of a diffusion (dis- 
semination) between adjacent regions, since we found intense positive reactions 
in the stratum intermedium and Weil’s zone. 

Thus, we believe that these two regions (Weil’s zone and stratum interme- 
dium) are responsible for the supply of enzyme, so indispensable for the mech- 
anism of ealeifieation of enamel and dentine, considering that in this phase 
of odontogenesis at the dentinoenamel junction the deposition of calcium has 
already begun, as we have verified in the detection of this element. 

With respect to the acid mucopolysaeccharides, the results show the exist- 
ence of small quantities of hyaluronic acid at the level of the stratum interme- 
dium and Weil’s zone and bigger quantities in the central region of the pulp. 

The metachromasia observed at the level of the ameloblasts and odonto- 
blasts is probably due to acid mucopolysaccharides; of the several existent types 
for these substances, CSA is the most likely to be present. This is shown not 
only by the evidence obtained after the tests for hyaluronidase, but also by the 
fact that in these structures a negative reaction for PAS was observed. Accord- 
ing to Meyer and Odier®* and Lison,”' the chondroitin sulfurie acid does not 
give this type of reaction, for the major part of glycol radicals are esterified by 
sulfurie acid. 

Similar results were obtained after the action of methylene blue buffered 
at pH 2.6 and 6.1. The basophilic reactions observed in ameloblasts, odon- 
toblasts, and in the dentinal zone evidence acid mucopolysaccharides that have 
affinity for the stain buffered at pH’s below and above 4. 

Due to the work of Dempsey and his colleagues,** we can distinguish 
histochemically the acid mucopolysaeccharides with carboxylic function (hyalu- 
ronie acid) from those with sulfurie ester function (for example, chondroitin 
sulfuric acid). While the former are stained by methylene blue at a pH above 
4, the latter are stained at a pH below or above 4. 
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Such authors as Dempsey and associates* and Wislocki and associates* 
admit that the staining of tissue substances with buffered stains (that is 
methylene blue) at pH 3 or below, combined with the presence of metachromasia, 
indicates the presence of acid mucopolysaccharides. 

Wislocki and Sognnaes,** however, give another interpretation for the 
basophilic reaction found in ameloblasts and odontoblasts of developing teeth. 
They admit that the basophilic reaction found is due to the presence of ribo- 
nucleoprotein; this was confirmed by Johnson and Bevelander’® and Symons.*° 

We believe that, in fact, a part of the basophilic material could be repre- 
sented by ribonucleoprotein, while the rest, evidenced by the so-called meta- 
chromatie reaction, would be due to a sulfomucopolysaccharide. 

As regards the enamel, besides the existence of acid mucopolysaccharides 
(CSA type), the organic matrix is rich in keratin, for we found this substance 
only at the level of amelogenic matrix, as was already pointed out by Wislocki 
and Sognnaes.** 

Thus, everything indicates that ameloblasts and odontoblasts would be 
responsible for the elaboration of sulfomucopolysaccharides (CSA type); this 
substance would be an integral part of the organic matrix of the enamel and 
of the dentine. 

This statement also finds support in the work of Pincus,” ** Wislocki and 
Sognnaes,*? Cederberg,t Hess and Lee,’® and Stewart,”* who acknowledge the 
existence of acid mucopolysaccharides as integral parts of the organic matrix of 
these dental structures. 

Summary 

Based on the studies of Wislocki and co-workers,*" ** and of Todesean 
and Sasso,*° we present a histochemical study on the existence of alkaline phos- 
phatase, acid mucopolysaccharides, keratin, and calcium, and correlate the 
substances under study with the mechanism of the elaboration of the organic 
matrix and its consequent calcification during the formation of dentine and 
enamel of the tooth germs of 1-day-old albino rats. 

We found positive reactions for the alkaline phosphatase in the pulp, peri- 
odontal membrane, stratum intermedium, and Weil’s zone. Thus, we believe 
that those two regions (Weil’s zone and stratum intermedium) are responsible 
for the supply of enzyme so indispensable for the mechanism of calcification 
of enamel and of dentine, considering that in this phase of odontogenesis at the 
dentinoenamel junction the deposition of caleium has already begun, as we 
have verified in the detection of this element. 

We could not, however, observe any reaction for alkaline phosphatase in 
the cytoplasm of ameloblasts and odontoblasts. 

With respect to the acid mucopolysaccharides, we admit that ameloblasts 
and odontoblasts would be responsible for the elaboration of sulfomucopoly- 
saecharides (CSA type); this substance would be an integral part of the organic 
matrix of the enamel and of the dentine. 
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Professional News Items 


American Academy of Oral Pathology 


The annual meeting of the American Academy of Oral Pathology will be held March 
30, and 31, 1958, at the Mayflower Hotel in Washington, D. C. 


Twenty-Fifth Anniversary Meeting of 
The New York Institute of Clinical Oral Pathology, Inc. 


The meeting will be held in Room 440 of the New York Academy of Medicine Build- 
2 East 103rd St., New York, New York, Friday, Jan. 24, 1958, from 10 A.M. to 5 P.M. 
program is as follows: 

History of Oral Pathology. Lester R. Cahn, D.D.S., F.D.S., R.C.S. (Eng., Edin.), 
Columbia University and president of the New York Institute of Clinical Oral 
Pathology, Ine. 

The Dentist’s Role in the Diagnosis of Lesions of the Oral Muscosa. Hamilton Bur- 
roughs Greaves Robinson, D.D.S., M.8., Ohio State University. 

Salivary Gland Disease. David Weisberger, D.M.D., M.D., Harvard School of Dental 
Medicine. 

The Importance of Histologic Study of the Various Radiolucent Areas of the Jaws. 
Charles A. Waldron, D.D.S8., M.S.D., Emory University School of Dentistry. 

New Concepts of the Supporting Dental Structures and Periodontal Disease. Harry 
Sicher, M.D., D.Sc., Loyola University School of Dentistry, Chicago. 

Clinical Oral Pathology Conference. Joseph L. Bernier, Colonel, Dental Corps, United 
States Army, F.D.S., R.C.S. (Eng.), Armed Forces Institute of Pathology, and 
Robert B. Shira, Colonel, Dental Corps, United States Army, Walter Reed Army 
Hospital. 


This meeting is open to the dental, medical, and allied professions. In order that 
seating facilities may be arranged, please advise as soon as possible whether you will at- 
tend, by communicating with the Executive Secretary, The New York Institute of Clinical 
Oral Pathology, 101 East 79th St., New York 21, New York. 


University of Alabama 
The following refresher courses will be offered by the University of Alabama School 
of Dentistry. 


Emergency Care in Dental Practice. (The program is planned to include emergency 
situations in all aspects of clinical dentistry; it is not limited to critical situa- 
tions of a life-and-death nature.) Nov. 30 to Dee. 2, 1957. 

Laboratory Techniques. Dr. William D. Powell, Assistant Professor of Clinical 
Dentistry. Dee. 7 and 8, 1957. 

Practical X-ray Technique and Interpretation. Dr. Arthur H. Wuehrmann, Professor 
of Dentistry and Associate Dean, immediate past-president of the American Acad- 
emy of Oral Roentgenology. Dec. 9 to 18, 1957. 
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High-Speed Techniques in Operative Dentistry. Dr. Robert A. McEwen, a practicing 
dentist who was instrumental in testing some of the pilot techniques. (This 

course is of a practical nature.) Jan. 3 to 5, 1958. 

Immediate Root Canal Therapy Followed by Apicoectomy. Dr. Adeeb E. Thomas, 
Associate Professor of Dentistry. Jan. 16 and 17, 1958. 

The Management of Pain in Dental Practice. Various members of the faculty will 
present different aspects of the problem of pain. Jan. 25 and 26, 1958. 

Periodontology for the General Practitioner. Sumter 8. Arnim, D.D.S., Ph.D., 
Professor of Pathology. Feb. 8-10, 1958. 

Preventive Orthodontics. Earl E. Shepard, D.D.8., Professor of Clinical Orthodontics, 
Washington University, St. Louis, Missouri. Feb. 15-17, 1958. 

Laboratory Procedures in Crown and Bridge Prosthesis for the General Practitioner. 
William D. Powell, D.M.D., Assistant Professor of Clinical Dentistry. Feb. 22-24, 
1958. 

Occlusal Adjustment: Its Relation to Dental, Periodontal, and Temporomandibular 
Joint Problems. Sigurd Ramfjord, L.D.S., M.S., Ph.D., Associate Professor of 
Periodontics, University of Michigan. March 1-3, 1958. 

Insurance, Investments, and Estate Planning (Part I) followed by Income Tax 
Guidance (Part II). Part I will be taught by Plato G. Britton, B.S., A. Key 
Foster, LL.B., and Carl P. Heartburg, M.B.A., of the Trust Department of the 
First National Bank of Birmingham, Alabama. Part II is under the direction 
of 8. Grady Fullerton, Jr., M.B.A., a tax expert and a certified public accountant. 
Part I, March 4 and 5, 1958; Part II, March 6, 1958. 

Applied Maxillofacial Anatomy. Harry H. Shapiro, D.M.D., Associate Professor of 
Anatomy, College of Physicians and Surgeons, Columbia University. March 8-10, 
1958. 

Practical Exodontia. Daniel J. Holland, D.M.D., a diplomate and a director of the 
American Board of Oral Surgery and a Consultant in oral surgery to the United 
States First Army. March 29-31, 1957. 


Further information may be obtained from the director, Refresher Course Program, 
University of Alabama School of Dentistry, Medical Center, Birmingham, Alabama. 


Tufts University School of Dental Medicine 
The following postgraduate refresher course is offered: 


DPG. 606. Diagnosis and Management of Occlusal Disharmonies. April 7, 8, and 9, 
1958. Dr. W. George Schmidt, Professor of Clinical Dentistry, Northwestern 
University School of Dental Medicine. Tuition, $75.00. Class limited to twelve. 


For application, write to Director of Graduate and Postgraduate Studies, Tufts Uni- 
versity School of Dental Medicine, 136 Harrison Ave., Boston, Massachusetts. 


Long Island Jewish Hospital Dental Internships Available 
Two rotating one-year dental internships to commence July 1, 1958, are available. 
Application forms and information can be obtained by writing to Executive Director, The 
Long Island Jewish Hospital, New Hyde Park, New York. 
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European Association for Implant Dentures 
The second symposium for implant dentures will be held in Naples, Feb. 8 to 10, 1958, 
at the Clinica Odontoiatrica, Université di Pavia. Address all correspondence to Prof. A. 
Borghesio, Secretary of the A.E.O.S.I., University of Pavia, Italy. 


International Congress of Stomatology 

To mark its tenth anniversary, the Société Scientifique de Stomatologie de Belgique is 
organizing an International Stomatological Congress to be held during the period of the 
Brussels Universal and International Exhibition in 1958. 

This congress, which is under the patronage of the Minister of Public Health, will be 
held June 11 to 15, 1958, in the Faculty of Medicine of the University of Brussels, 115, 
boulevard de Waterloo. Clinical demonstrations and case presentations will take place in 
the University Hospital of St. Pierre. 

The program will include: 


The Treatment of Buccal Afflictions. Professor H. Brabant and Dr. O. Alexandroff. 

Ways of Retaining Complete Prostheses. Professor L. Charon. 

Ways of Retaining Partial Prostheses. Dr. Massa. 

Development of Stomatology in Relation to Social Security. Professor R. Boisson. 

The texts of these reports will be published in the Archives de Stomatologie (Stomatology 
Records) and distributed to participants prior to the Congress. 

The Organization Committee and the Ladies’ Committee are preparing a number of 
cultural, artistic, and recreational events which promise to be highly attractive. 

The participation fee has been fixed at 750 Belgian frances for Congressionists (300 
francs for persons accompanying them). 

Members desirous of delivering a paper or presenting a clinical ease are asked to 
advise the secretary before Feb. 1, 1958. 

All correspondence may be sent to the secretary, Dr. Serge Damseaux, 14, rue Léopold 
Procureur, Jette — Bruxelles. 


Cumberland Hospital, Brooklyn, N. Y. 


Joel Louis Feit, M.D., F.A.C.S., F.LC.8., who is secretary of the American Otorhi- 
nolaryngological Society for Plastic Surgery, will speak at Cumberland Hospital on Thurs- 
day, Dec. 19, 1957, at 9 P.M. Dr. Feit’s topic will be ‘‘ Surgical Procedures Involving the 
Middle and Lower Third of the Face.” All are invited. 


New York University 


A postgraduate course in fixed partial prosthesis will be offered in January. The 
class will meet from 1 to 4 P.M. on Fridays from Jan. 3 through April 25, 1958. Further 
information can be obtained by writing to Postgraduate Division, New York University 
College of Dentistry, 209 East 23rd St., New York, N. Y. 
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Abstracts 
of Current Literature 


ORAL PATHOLOGY 


Hyaline Bodies in the Wall of Dental Cysts. G. Molyneux. Excerpts from Australian 
Dent. J. 2: 155-156, June, 1957. 


‘In eighteen instances hyaline bodies were found to occur in the epithelium and at 
any level from the basal layer to the free surface, and also free within the cavity of the 
eyst. In a large proportion of cysts the histological appearances agreed with Rushton’s 
description. However, of the specimens examined, six showed the hyaline bodies to be 
located within the connective tissue. 

‘‘The shape is variable and depends in some measure upon the plane of the section. 
Both linear and polycyclic forms can be observed, which have a condensed outer hyaline 
layer stained with eosin and enclosing material (sometimes granular) which shows variable 
staining with haematoxylin and eosin (Rushton stated that the outer clear material 
stained with eosin, whilst the enclosed material retained most of the dyes used). These 
polycyclic forms appear to be brittle, as is shown by the number of fractures occurring 
during the preparation of the sections. 

‘*Collections of amorphous or granular eosinophilic material are closely associated 
with the hyaline structures. This relation has been followed in serial sections and it 
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appears that the amorphous material is a precursor of the hyaline structures. The periph- 
eral zone of this amorphous material stains more intensely with eosin than does the cen- 
tral portion and is generally in apposition with the nuclei of epithelial cells. The more 


lightly staining central part often contains pyknotic nuclei.’’ 
A.J. A. 


Observations on the Origin and Nature of the Adamantinoma with Special Reference to 
Certain Muco-Epidermoid Variations. J. J. Hodson. Brit. J. Plast. Surg. 10: 38-59, 
April, 1957. 

The origin of the ameloblastoma is discussed. It may arise from both lamina remnants 
and periodontal residues, but in the majority of cases it arises from a more differentiated 


stage, such as stratified squamous epithelium in the reduced enamel epithelium and the lining 


of odontogenic cysts. Evidence is also presented that it may originate from the basal cells of 


surface squamous epithelium. 

Three cases are presented, showing a new variation in structure in which mucin in epi- 
dermoid cells is a feature. It is thought that this feature is due to interference with cell 
chemistry rather than to glandular potentialities of the epithelium of the oral mucosa. 
Histochemical studies disclosed the presence of glycogen and mucin. _ 2. 


ORAL SURGERY 
Dental Implants in Theory and Practice. B. Trainin. Brit. Dent. J. 102: 389, 1957. 


This is an excellent review of the technique for various subperiosteal dental implants. 
The mandibular and maxillary implants, as well as short “fixed bridge implants,” are dis- 
cussed. The maxillary implants have been unsuccessful because they were made to cover 
the alveolar ridge only, as in the mandible. The author feels that success is dependent on 
extensive coverage of the entire hard palate and omitting the labial and sometimes the 
buccal portion of the implant. He recommends short bridge implants in cases in which the 
posterior segment of the mandible is edentulous, in order to support the posterior part of 
a removable bridge, the canine or premolar acting as the mesial abutment. x. HT. 


Reduccion de Prognatismo Mandibular por Osteoctomia en la Rama Horizontal (Osteotomy 
of the Horizontal Ramus to Correct a Mandibular Prognathism). Rafael Madan 


Heydrich. Rev. Est. Habana 11: 17, 1957. 


In this case of mandibular prognathism the author performed an osteotomy in the 
horizontal ramus of the mandible, in the molar area. The most significant thing in the article 
is that, although the patient was only 27 years old, he had lost nearly all his teeth; the lower 
canines and first premolars were the only remaining ones. A prosthetic appliance (acrylic 
and Vitallium) had to be devised to get good intermaxillary fixation. After the reduction 
was accomplished the prosthetic appliances were fixed to the mandible and maxilla by means 
of wires, and then the intermaxillary fixation was obtained by wiring the appliances together. 
The article is illustrated with photographs and x-rays; the result was a most satisfactory 
testimony of the efficiency of the surgeon as well as his good planning. 


PERIODONTIA 
Festsitzende Schienungen (Fixed Splints). H. B. Conod. Deutsch. Zahn. Ztschr. 7: 753, 
1957. 


The author describes a fixed splint for periodontal stabilization of teeth affected by 
periodontal disease. Preparation of the teeth and technical construction of the splint are well 
described and illustrated. K. H. T. 
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and their value in allaying 


postoperative distress in, 122 


Tmage 


Impacted 


SUBJECT 





INDEX 


retrokondylire, eine opera- 
tionsmethode zum vorbringen 
des unterkiefers bei distabliss, 
338 (Abst.) 
Implants, completely buried, in dogs, com- 
patibility of Vitallium and 
Austanium in, 769 
dental, in theory and practice, 1334 ( Abst.) 
Infancy, acute maxillitis of, 715 
Infantile osteomyelitis, condylar loss due to, 


28 


Implantation, 


Infection, acute, associated with deeply em- 
bedded impacted premolar, 
1044 

and tumors arising in and from periapical 
tissues, 1291 

dental foci of, in arthritis, 824 

of teeth and right antrum, foci of, chronic 
simple glaucoma associated 
with, 500 

Infectious stomatitis, 1060 

Injection of toxic fluids, accidental, 1287 

Injury, developmental anomaly of mandibular 
second and third permanent 
molars due to, 759 

head, with fracture of mandible, 470 

Injuries, maxillo-facial, dental treatment of, 

447 (B. rev.) 
soft-tissue, and fractures about face, man- 
agement of, 785 (Abst.) 

Innervation of teeth and periodontium after 
enzymatic removal of col- 
lagenous elements, 323 

Insurance plans, oral surgery coverage under ; 
history of oral surgery, 9 

Intensification of intraoral roentgenograms by 
toning, 839 

Internal resorption, 193 

of dentine, 90 
International Congress of Stomatology, 1332 
Dental Congress in Rome, 781 

Intraoral enucleation of mandibular cyst with 
implantation of Gelfoam and 
primary closure, 1033 

open reduction, 480 

prolapse of antral 
(Abst. ) 

roentgenograms, intensification of, by ton- 
ing, 839 

Irradiation, mucosal carcinomas as result of, 
1123 (Abst.) 

Isotopes, radioactive, cellular and chemical 
remodeling of bones and teeth 
as revealed by, relative sig- 
nificance of, 167 


polyp, case of, 450 


J 


Jaws and knee joints of adult rats, P32 and 

Ca45 uptake in, radioauto- 
graphic study of, 541 

eysts and tumors of, 453 

familial multilocular cystic 
cherubism, 952 

fractures, simple orthodontic chrome steel 
appliance for treatment of, 
23 


disease of; 





SUBJECT 


Jaws—Cont’d 
multiple myeloma involving, 910 
osteogenic sarcoma of, 1156 
radionecrosis of, some aspects of problem 
of, 109, 675 (Absts.) 
tumors of, and oral cancer, 108 (B. rev.) 
primary, tumors of salivary gland origin 
presenting as, 1262 
Jewish Chronic Disease Hospital (Brooklyn), 
two anesthesiology residencies 
for dentists at, 334 
Joint, temporomandibular, cinefluorography, 
With image intensification, in 
study of, preliminary work 
on, 63 
symptoms associated with, 339 
Juvenile melanoma of tongue, 786 ( Abst.) 


K 


Kaposi’s sarcoma of hard and soft palate, 
x99 
ves 

Kieferorthopidische praxis (orthodontic prac- 
tice), 222 (B. rev.) 

Knee joints and jaws of adult rats, P32 and 
Ca45 uptake in, radioauto- 
graphic study of, 541 

Kronfeld’s histopathology of teeth and their 
surrounding structures, 107 
(B. rev.) 


L 


clinical research, 224, 67: 
( Abst.) 

easei and Streptococcus sali- 
varius, role of, in acid forma- 
tion by saliva, 675 (Abst.) 
architectural pattern, and al- 
veolar crest, origin of regis- 
tration of, in dental radio- 
graph, 749 


Laboratory and 


Lactobacillus 


Lamina dura, 


Leprosy of mouth, 610 
Leukoplakia of renal pelvis and bladder, 898 
(Abst. ) 
Lip, carcinoma of, 1010 (Abst.) 
dog, benign hemangiopericytoma of, 422 
hypertrophy of; macrocheilia, 1025 
squamous-cell carcinoma of, 575 
upper, adenocarcinoma involving, 17 
Local anesthesia, use of epinephrine with, in 
hypertensive patients, 566 
( Abst.) 
Island Jewish Hospital dental intern- 
ships available, 1331 
Loyola University School of Dentistry, 220, 
1119, 1235 
nonbacterial regional ; 
scratch fever, 383 
tissue, heterotopic—diagnostic 
problem, 87 


Long 


Lymphadenitis, cat- 


Lymphoid 





Lymphosarcoma of mandible, 350 


Lysozyme, presence of, in root canals, 993 


INDEX 


M 


Macrocheilia, 1025 
Malherbe, calcifying epithelioma of, in dog, 
1081 
Malignant oral lesions, cooperation between 
dental and medical profes- 
sions in diagnosing and treat- 
ing; instructive clinical case 
reports, 1247 
tumors, 224, 450, 897, 1010, 1123 (Absts. ) 
Mandible, aberrant salivary gland tissue in, 
1086 
benign giant-cell tumor of, 556 
bilateral ostectomy of; surgical correction 
of mandibular prognathism 
and retrognathia with consid- 
eration of genioplasty, Part 
I, 678 
central giant-cell reparative granuloma of, 


odontogenic fibromyxoma of, 690 
compound fracture of, and horizontal frac- 
ture of maxilla, 345 
cystic odontoma of, 807 
developmental median cyst of, 75 
endosteal fibrosarcoma of, 661 
eosinophilic granuloma of, 801 
fibrous dysplasia of, 285 
fracture of, head injury with, 470 
lymphosarcoma of, 350 
massive osteoma of, 243 
periostitis ossificans of, secondary to con- 
genital syphilis, 1254 
squamous-cell carcinoma of, from irritation 
by prosthesis (beitrag zum 
problem: zahniiztliche pro- 
these und mundhdéhlen-kar- 
zinom), 450 (Abst.) 
some clinical and experimental 
considerations, 110 ( Abst.) 
artery and arterioles, human, 
histopathology of, in  perio- 
dontal disease, 1047 
intraoral enucleation of, with 
plantation of Gelfoam 
primary closure, 1033 
median, 69 
dentigerous 


surgery of: 


Mandibular 


im- 


cyst, 
and 


cysts, potentialities of oral 
epithelium manifest by, 271 
first molar, endodontic treatment of, 210 
fracture; intraoral open reduction, 480 
multiple, 586 
joint, diseases of, 565 (Abst.) 
prognathism, osteotomy of horizontal ramus 
to correct, 1334 (Abst.) 
and retrognathia, surgical correction of, 
with consideration of genio- 
plasty. Part I. Surgical pro 
cedures to correct mandibular 
prognathism and reshaping of 
chin, 677 
Part II. Operating methods for 
microgenia and distoclusion, 
787, 899 
ramus, nonspecific pathology involving body 
and major portion of, 464 
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Mandibular—Cont’d 


second and third permanent molars, de- 
velopmental anomaly of, due 
to injury, 759 
Materia medica and prescription writing for 
dentists, 894 (B. rev.) 
Maxilla, chondrosarcoma of, 97 
dentigerous cyst of, 118 
horizontal fracture of, and compound frac- 
ture of mandible, 345 
reticulum-cell sarcoma of, 819 
Maxillary sinus, carcinoma of, anesthesia of 
cheek early sign of, 897 
(Abst. ) 
carcinosarcoma of, 1065 
disease of dental origin, prevention of, 


Maxillitis, acute, of infancy, 715 
Maxillo-facial injuries, dental treatment of, 
447 (B. rev.) 

Mechanism of pain as it applies to dentistry, 
interpretation of, 495 
Median cyst, developmental, of mandible, 75 
mandibular cysts, 69 
palatine cyst, case report of, with criteria 
for differential diagnosis, 237 
Medical College of Virginia, 336, 893, 1120 
Medicine, oral, 109, 449, 674, 1008, 1238, 
(Absts.); 37, 148, 253, 363, 
495, 601, 735, 831, 938, 1060, 
1176, 1277 
and oral surgery, studies in diagnosis in, 
97, 556, 993 
diagnosis and treatment, 1007 (B. rev.) 
Melanoma, juvenile, of tongue, 786 
Melanotic pigmentation, oral, in polyostotic 
fibrous dysplasia—Albright’s 
syndrome, 857 
Meprobamate, use of, in dental procedures, 
clinical observations on, 1281 
Metacortandracine and cortisone, use of, 
in odontostomatology, 449 
(Abst. ) 
chorionepithelioma 
tissue, 813 
Mexican Society of Endodontia and Mexican 
National University offer post- 
graduate course in endodon- 
tics, 1005 
Micrococcus pyogenes var. aureus in saliva of 
penicillin-treated and  non- 
treated individuals, compara- 
tive study of, 885 
Microgenia and distoclusion, operating 
methods for; surgical cor- 
rection of mandibular prog- 
nathism and retrognathia 
with consideration of genio- 
plasty, 787, 899 


Metastatic of gingival 


Micrognathia, surgical treatment of, 450 
(Abst. ) 
Micrognathism corrected by vertical oste- 


otomy of ascending ramus 
and iliac bone graft: new 
technique, 1125 
Microorganisms from unexposed canals of 
pulp-involved teeth, isolation 
and identification of, 1094 





SUBJECT INDEX 


Mid-Atlantic States Conference in Dentistry, 
eighth, 336 
Mid-Continent Dental Congress, 1957, 1118 
Mixed tumors of salivary glands, 786 ( Abst.) 
total parotidectomy for, 110 (Abst.) 
Molar, lower third, operative displacement of, 
complicated by emphysema, 


35 
mandibular first, endodontic treatment of, 


second and third permanent, develop- 
mental anomaly of, due to 
injury, 759 
Mount Sinai Hospital (New York), 1234 
Mouse, age changes in periodontium of, 430 
Mouth, chronie scarring aphthous ulcers of, 
370 


determination of hydrogen ion concentra- 
tion in—comparison of glass, 
antimony, and quinhydrone 
micro-electrodes, 224 (Abst.) 
hydrogen ion concentration in, studies of. 
II. Effects of rinsing and 
of beverages on hydrogen ion 
concentration, 1238 (Abst.) 
leprosy of, 610 
Mucoceles, pathogenesis of, 310 
Mucoepidermoid tumor of minor salivary 
gland, 948 
Mucosal carcinomas as result of irradiation, 
1123 ( Abst.) 
Mucous cells in papillary cystadenoma lym- 
phomatosum, on occurrence of, 
1091 
membranes, familial white folded hyper- 
trophy of, 262 
Multilocular cystic disease of jaws, familial ; 
cherubism, 952 
Myeloma, multiple, involving jaws, 910 
plasma-cell; clinical pathological confer- 
ence (Case 2), 179 
Myelomatosis, oral amyloid as complication 
of, 735 
Myoblastoma, granular-cell, of newborn, 1037 


N 


Natal and neonatal teeth, 509 


Neck and head, frontal section anatomy of, 
1236 (Abst.) 


Necrosis, acute periapical, from arsenical pulp 
devitalizer, 216 


radiation, of soft tissues of oral cavity, 
treatment of: report of two 
eases, 1010 (Abst.) 


Nematode infestation of buccal submucosa, 


Neonatal and natal teeth, 509 
Neurinoma; two neurogenic tumors of oral 
cavity, 32 
Neurogenic tumors, two, of oral cavity, 32 
Neuroma, amputation, 475 
two neurogenic tumors of oral cavity, 32 
Newborn, congenital epulis of, 1219 
granular-cell myoblastoma of, 1037 











SUBJECT INDEX 


York Institute of Clinical Oral Pa- 
thology, Inc., 333, 444, 671, 
781, 1004 
twenty-fifth anniversary meeting 
of, 1330 
University College of Dentistry, 106, 444, 
783, 1120 
regional lymphadenitis; cat- 
seratch fever, 383 
pathology involving body and 
major portion of mandibular 
ramus, 464 
clinical and bacteriologic evalu- 
ation of, in seventy-five pa- 
tients, 1009 ( Abst.) 


New 


Nonbacterial 


Nonspecific 


Novobiocin, 


oO 


orthodontic and prosthetic, and 
temporomandibular joint, 1238 
(Abst. ) 

fibromyxoma, 
dible, 690 

Odontological Federation of Central America 

and Panama, 446 
Odontoma, compound composite, 828 


Occlusion, 


Odontogenic central, of man- 


cystic, of mandible, 807 
Odontome, dilated composite (dens invag- 
inatus). I. Variations of in- 


vagination process and asso- 
ciated anterior crown forms, 
1204 
II. Associated posterior crown 
forms and pathogenesis, 1302 
Odontostomatology, use of cortisone and 
metacortandracine in, 449 
( Abst.) 
Operative dentistry, clinical, 108 (B. ree’d) 
displacement of lower third molar com- 
plicated by emphysema, 355 
oral surgery, 1, 111, 225, 339, 453, 567, 
677, 787, 889, 1011, 1125, 1239 
Oral amyloid as complication of myelomatosis, 
735 
anatomy and histology, 323, 437 
cancer and tumors of jaws, 108 (B. rev.) 
cavity, pre-invasive epidermoid carcinoma 
of, 84 
necrosis of soft tissues of, 
treatment of: report of two 
eases, 1010 ( Abst.) 
treatment of acute ulcerative lesions of, 
1176 
two neurogenic tumors of, 32 
epithelium, potentialities of, manifest by 
mandibular dentigerous cysts, 
271 
histology and embryology, 895 (B. rev.) 
manifestations of cretinism, 938 
of generalized systemic amyloid disease, 
743 


radiation 


medicine, 109, 449, 674, 1008, 1238 (Absts.) ; | 


37, 148, 253, 363, 495, 601, 
735, 831, 938, 1060, 1176, 1277 
and oral surgery, studies in diagnosis in, 
97, 556, 993 
diagnosis and treatment, 1007 (B. rev.) 
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Oral—Cont’d 
melanotic pigmentation in polyostotic fi- 
brous dysplasia—Albright’s 
syndrome, 857 
pathology, 109, 786, 1008, 1238, 1333 
(Absts.); 69, 175, 271, 388, 
509, 634, 759, 847, 948, 1065, 
1204, 1302 
application of histochemical methods to, 


roentgenology, 63, 627, 749, 839, 1291 
surgery, 110, 338, 450, 785, 1009, 1334 
( Absts. ) 
and oral medicine, studies in diagnosis 
in, 97, 556, 993 
history of, 1 
operative, 1, 111, 225, 339, 453, 567, 677, 
787, 889, 1011, 1125, 1239 
plasma thromboplastin antecedent (PTA) 
deficiency and, 55 


therapeutics, pharmacology and, 221 (B. 
rev.) 
tumors, malignant, 224, 450, 897, 1010, 


1123 (Absts.) 

Orthodontic chrome steel appliance, simple, 
for treatment of jaw frac- 
tures, 23 

practice (kieferorthopiadische praxis), 222 
(B. rev.) 

Ostectomy of mandible, bilateral; surgical 
correction of mandibular prog- 
nathism and retrognathia with 
consideration of genioplasty. 
Part I, 678 

Osteitis, alveolar, report on use of crystalline 
trypsin in treatment of, 1166 

deformans; Paget’s disease, 643 

Osteogenic sarcoma of jaw, 1156 

Osteoma, massive, of mandible, 243 

Osteomyelitis, infantile, condylar loss due to, 
28 


Osteoradionecrosis, dental aspects of, 1011 
Osteotomy of horizontal ramus to correct 
mandibular prognathism, 1334 
(Abst. ) 
of ramus; surgical correction of mandibu-- 
lar prognathism and _ retro- 
gnathia with consideration of 
genioplasty, 677, 899 
vertical, of ascending ramus and iliac bone 
graft, micrognathism cor- 
rected by, 1125 
Otolaryngology, practical, 1237 (B. rev.) 
Ovariectomy, effect of, upon tissues of perio- 
dontium and skeletal bones. 
I. Effect of ovariectomy upon 
alveolar bone, periodontal 
membrane, and tibia, 133 


P 
P32 and Ca‘5 uptake in jaws and knee joints 
of adult rats, radioauto- 


graphic study of, 541 
Pack, gingivectomy, tissue reaction to, 923 
Paget’ s disease, 643 
Pain, mechanism of, as it applies to dentistry, 
interpretation of, 495 
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Pain—Cont’d 
relief of, by removal of retained root tip, 


360 

thresholds and factors which modify them, 
1192 

Palate, hard and soft, Kaposi’s sarcoma of, 
522 


pedunculated hemangioma of, 920 
Papillary cystadenoma lymphomatosum, 
occurrence of mucous cells 
1091 
Parapharyngeal space abscess, delayed man- 
agement of, 1041 


on 
in, 


Parotid gland, congenital capillary heman- 
giomas of—lesion character- 
istic of infancy, 109 ( Abst.) 

Parotidectomy, total, for mixed tumors, 110 
( Abst. ) 

Partial dentures, 1122 (B. rev.) 

Pathogenesis of mucoceles, 310 

Pathological conference, clinical, 175 

Pathology, nonspecific, involving body and 
mandibular portion of man- 
dibular ramus, 464 

oral, 109, 786, 1008, 1238, 1333 (Absts.) ; 
69, 175, 271, 388, 509, 634, 
759, 847, 948, 1065, 1204, 1302 
application of histochemical methods to, 
296 
speech, handbook of, 896 (B. rev.) 
synopsis of, 784 (B. rev.) 
dental, physiologic 
stress in, 377 
hypertensive, use of epinephrine with local 
anesthesia in, 566 ( Abst.) 





Patients, response to 


Pediatrie dentistry, 895 (B. rev.) 
Pedodonties, clinical, 1007 (B. rev.) 


Pedunculated hemangioma of hard palate, 
920 

Pemphigus, fate of patients with, under 
cortisone therapy, 1009 


(Abst. ) 
Penicillin-treated and nontreated individuals, 
Micrococcus pyogenes var. 
aureus in saliva of, compara- 
tive study of, 885 
mucosa necrotica recurrens; 
chronie scarring aphthous ul- 
cers of mouth, 370 
Periapical necrosis, acute, from arsenical pulp 
devitalizer, 216 
infections and tumors arising in 
and from, 1291 
Periodontal disease, histopathology of human 
mandibular artery and ar- 
terioles in, 1047 
IV. Effects of antibiotics on 
incidence of periodontal le- 
sions, 1169 
therapy, regeneration of bone following, 
247 


Periadenitis 


tissues, 


in rice rat. 


247 mt 
treatment, surgical procedures in, 566 


(Abst. ) 
Périodontia, 566 (Abst.); 133, 247, 484, 590, 
725, 923, 1047, 1169, 1268 





SUBJECT 


INDEX 


of 


effect 
ovariectomy upon tissues of. 
I. Effect of ovariectomy upon 


Periodontium and skeletal bones, 


alveolar bone, periodontal 
membrane, and tibia, 133 
and teeth, innervation of, after enzymatic 


removal of collagenous ele- 
ments, 323 
of mouse, age changes in, 430 
Periostitis ossificans, 129 
of mandible secondary to congenital 


syphilis, 1254 
Pharmacology and oral therapeutics, 221 (B. 
rev.) 
and therapeutics, 614, 1183, 1281 
Physiologic anesthetic technique; dental treat- 
ment for handicapped, 601 
foundation of dental practice, 222 (B. rev.) 
response to stress in dental patients, 377 

Pigmentation, oral melanotic, in polyostotic 
fibrous dysplasia—Albright’s 
syndrome, 857 

thromboplastin antecedent (PTA) 
coagulation factor, bleeding 

from deficiency of, 225 
deficiency and oral surgery, 55 
Plastic surgery, principles and art of, 1006 
(B. rev.) 
Polyostotic fibrous dysplasia—Albright’s syn- 
drome, oral melanotie pig- 
mentation in, 857 
Polyp, antral, case of intraoral prolapse of, 
450 (Abst.) 
Postoperative distress in removal of impacted 
teeth, antihistamines and their 
value in allaying, 122 
Postradiation bone sarcoma, 898 ( Abst.) 
Prednisone, suppressive action of, in treat- 
ment of chronic searring 
aphthous ulcers of mouth, 370 
epidermoid carcinoma of oral 
cavity, 84 
Premolar, impacted, deeply embedded, acute 
infection associated with, 1044 

Prescription writing and materia medica for 

dentists, 894 (B. rev.) 

Preventive dentistry, symposium on, 448 (B. 

rev. ) 

Primacaine hydrochloride in practice of en- 
dodontology, clinical evalua- 
tion of, 765 

closure, intraoral enucleation of 
mandibular cyst with implan- 
tation of Gelfoam and, 1033 

Professional news items, 105, 218, 333, 444, 

563, 671, 781, 891, 1004, 1118, 
1232, 1330 
Prognathism, mandibular, osteotomy of hori- 
zontal ramus to correct, 1334 
( Abst.) 
and retrognathia, surgical correction of, 
with consideration of genio- 
plasty. Part I. Surgical pro- 
cedures to correct mandibular 
prognathism and reshaping of 
chin, 677 
Part II. Operating methods for 
microgenia and distoclusion, 
787, 899 





Plasma 


Preinvasive 


Primary 

















SUBJECT INDEX 


Progressive intradental processes of resorp- 
tion, roentgen and differential 
diagnosis of, 338 ( Abst.) 


Prosthesis, production of total (gestaltung | 


der totalen prothese), 222 (B. 
rev.) 

squamous-cell carcinoma of mandible from 
irritation by (beitrag zum 
problem: zahnaztliche pro- 
these und mundhoéhlen-kar- 


zinom), 450 (Abst.) 
Proteolytic organisms of carious lesion, 1105 
PTA thromboplastin antecedent) 
coagulation factor, bleeding 
from deficiency of, 225 
Pulp abscess associated with actinomyces, 207 
amputated, histologic response of, to cal- 


(plasma 


cium compounds and anti- 
biotics, 975 

amputation; internal resorption of dentine, 
90 


intact teeth found to be non- 
vital following trauma, bac- 
teriologic status of, 318 
devitalizer, arsenical, acute periapical ne- 
crosis from, 216 
exposures, hamster, effect of blood clotting 
on, 313 
Pulp-involved teeth, isolation and identifica- 
tion of microorganisms from 
unexposed canals of, 1094 
of spirochetes obtained from unex- 
posed canals of, 1100 
Pulpitis resulting from incomplete tooth frac- 
ture, 665 


chambers in 


R 


Radiation effect on bone; dental aspects of 
osteoradionecrosis, 1013 
necrosis of soft tissues of oral cavity, treat- 
ment of: report of two cases, 
1010 (Abst.) 
isotopes, cellular and chemical 
remodeling of bones and teeth 
as revealed by, relative sig- 
nificance of, 167 
Radiograph, dental, origin of registration of 
architectural pattern, lamina 
dura, and alveolar crest in, 
749 
Radiography, dental, filter and collimating 
system for protection in, 627 
Radionecrosis of jaws, some aspects of prob- 
lem of, 109, 675 (Absts.) 
Radiotherapy in management of cancer pa- 
tient, 224 (Abst.) 
Ramus, horizontal, osteotomy of, to correct 
mandibular prognathism, 1334 
( Abst.) 
mandibular, nonspecific pathology involving 
body and major portion of, 
464 
osteotomy of; surgical correction of man- 
dibular prognathism and retro- 
gnathia with consideration of 
genioplasty. Part I, 677 


Radioactive 
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Ranulae, 567 

Rats, adult, P32 and Ca‘5 uptake in jaws 

and knee joints of, radioauto- 

graphic study of, 541 

histologic responses of, to 

nonoral tumor growth and to 

cancer chemotherapeutic 

agents. I. Periodontal tis- 

ues, 847 

II. Tongue, salivary glands, and 

oral mucosa, 1075 

Reactive tooth positioning, 725 

Reamer and file widths, root canal, micro- 
scopic investigation of, 532 

Regeneration of bone following periodontal 

therapy, 247 
lymphadenitis, nonbacterial ; 
scratch fever, 383 

Registration of architectural pattern, lamina 
dura, and alveolar crest in 
dental radiograph, origin of, 
749 

Rehabilitation seminar to be feature of mid- 
winter meeting of American 
Academy of Dental Medicine, 


oral tissues, 


Regional eat- 


1004 

Remodeling, cellular and chemical, of bones 
and teeth as revealed by 
radioactive isotopes, relative 


significance of, 167 
Renal pelvis and bladder, leukoplakia of, 898 
( Abst. ) 
Research, 430, 541, 769, 874, 987, 1323 
clinical and laboratory, 224, 675 (Absts.) 
Resorption, internal, 193 
of dentine, 90 
progressive intradental processes of, roent- 
gen and differential diagnosis 
of, 338 (Abst.) 
Retained root tip, relief of pain by removal 
of, 
Reticulum-cell sarcoma of maxilla, 819 
Retrognathia, surgical correction of mandib- 
ular prognathism and, with ~ 
consideration of genioplasty. 
Part I. Surgical procedures 
to correct mandibular prog- 
nathism and reshaping of 
ehin, 677 
Part II. Operating methods for 
microgenia and distoclusion, 
787, 899 
Review of literature, 107, 221, 337, 447, 565, 
674, 784, 894, 1006, 1122 
Reviews of new books, 107, 221, 447, 784, 
894, 1006, 1122, 1236 
Rheumatoid arthritis; intra-articular fibrous 
ankylosis of temporomandibu- 
lar joint, 634 
Rice rat, periodontal disease in. IV. Effects 
of antibiotics on incidence of 
periodontal lesions, 1169 
Roentgen treatment, giant-cell tumors and, 
1008 (Abst.) 
Roentgenogram, intraoral, intensification of, 
by toning, 839 
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Roentgenographic manifestations of sclero- 
derma, 307 
Roentgenology, 338 (Abst.) 
oral, 63, 627, 749, 839, 1291 
Root canal, antibacterial effect of residual 
bacitracin during culturing 
from, 426 
file and reamer widths, microscopic in- 
vestigation of, 532 
presence of lysozyme in, 993 
therapy, obtaining access for effective, 
1227 
tip, retained, relief of pain by removal of, 
3 


8 


St. Louis University, 563 
Saliva, acid formation by, role of Lactoba- 
cillus casei and Streptococcus 
salivarius in, 675 (Abst.) 
of penicillin-treated and nontreated indi- 
viduals, comparative study of 
Micrococcus pyogenes var. 
aureus in, 885 
Salivary calculus, studies on, 874 
gland, minor, mucoepidermoid tumor of, 948 
mixed tumors of, 786 (Abst.) 
surgery of (chirurgie des glandes sali- 
vaires), 223 (B. rev.) 
tissue, aberrant, in mandible, 1086 
tumors presenting as primary jaw tumors, 
1262 


Sarcoma, bone, postradiation, 898 ( Abst.) 
Kaposi’s of hard and soft palate, 522 
osteogenic, of jaw, 1156 
reticulum-cell, of maxilla, 819 

Scleroderma, roentgenographic manifestations 

’ 
Sebaceous adenoma in dog, 304 
Serum hepatitis following dental procedures, 
1009 (Abst.) 
Sinus disease, maxillary, of dental origin, pre- 
vention of, 696 
maxillary, carcinosarcoma of, 1065 
Sleeping time, effects of multiple injections 
of thiopental sodium on, and 
physiologic disposition of 
drug in male rats, 1183 
Speech pathology, handbook of, 896 (B. rev.) 
Spirochetes obtained from unexposed canals 
of pulp-involved teeth, isola- 
tion and identification of, 
1100 
Splinted anterior teeth, force distribution in, 
4 


posterior teeth, force distribution in, 1268 
Splints, fixed (festsitzende schienungen), 
1334 (Abst.) 

Squamous-cell carcinoma of lip, 575 

Sterling-Rock Falls Prosthetic and Rehabili- 
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Reprinted from Oral Surgery, Oral Medicine and Oral Pathology, Vol. 9, No. 6, 
pp. 615-618, June 1956—Effect of Clorpactin on Gingival Disease—M. Michael 
Cohen, D.M.D., and Richard A. Winer, B.A., D.M.D., Boston, Mass. 





Diagnosis (left): Severe gingivitis associated with mental retardation. Treatment: Kasdenol rinses 
B.I.D. Result (right): Marked improvement from the end of the first week to termination of the 
study. Marginal redness, edema, gingival hemorrhage and fetid odor were greatly reduced. 
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A few minutes out of Dover, fog wrapped the 
flimsy Bleriot monoplane like a shroud. 

The pretty young woman in the smart flying 
costume (she’d designed it herself—“bloomers, 
blouse, and hood of mauve satin’’) glanced at her 
compass. It was the first time she’d ever used one. 
She thought of instructor Hamel’s parting words: 

“Be sure to keep on course, Miss Quimby, for 
if you get five miles out of the way, you'll be over 
the North Sea, and you know what that means.” 

She climbed to 6,000 feet. Freezing cold and 
still fog. 

She pointed her nose down. The comforting 
clatter of the Gnome engine changed to a coughing 
splutter. It was conking out! She leveled off, 
figuring how she’d ditch. To her relief, the engine 
suddenly took hold. Harriet re-checked her compass. 

Some time later, breaking into clear sky, she 
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saw a stretch of beach below. She 
put down at Hardelot: and on April 
16, 1912, Harriet Quimby, first 
American woman to earn a pilot’s 
license, became the first woman in 
the world to fly the English Channel. 

As charming as she was brave, 
Harriet Quimby combined the th. r- 
ough femininity and the self-confi- 
dent ability which make American women like no 
others on earth. And help make this country so 
strong in character that investing in America is the 
wisest thing any American can do! 
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than $41,000,000,000 securely invested in our 
country—through U. S. Savings Bonds. Bonds in 
which America guarantees the safety of our savings 
and the return we receive. There’s no greater 
security! Buy Bonds regularly—where you bank or 
through the Payroll Savings Plan where you work. 


Now Savings Bonds are better than ever! Every 
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Left upper quadrant. 
Multiple extraction with- 
out Adrenosem. Note 
seepage. Frequent suc- 
tioning és required. 


Same patient, right upper 
quadrant. After Adreno- 
sem therapy. Note clearer 
field. Minimal bleeding 
facilitates surgery. 
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